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M. DC. XC. VIIL 


ga Lords of His Majeſtie's Pri- . 


2p Council do hereby Grant to 

Mr. George Brown Miniiter, and His 
Heirs and Affigneys, the ſole' Privilege 
f Framing, | Making, and Selling His 
zftrument, called Rotula Arithmetica, 
for the = of 14. Tears yet to come.af- 


At Edinburgh, December 1. 


4% - 
f 
- 


ter the Day and Date hereof. 4nd Diſ- 


charges any other Perſons t0 make or ſell 
the ſaid Inflrument, dureing the ſpace 
foreſajd; without expreſs Liberty .and 
Licence from OA Mr. Geo. Brown 
and his foreſaids,”. under the Paine of 
500. Merks, beſedes Confiſcation of the 


* 


Rotula's made or ſold. 


Ln ? - Extrated b Me, 
Se fabſeribiter, : | 
 Gilb. Eliot, Cls. St4. Con. 
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EE Ca, Z 
TO| F.MSE 


ADER. 


* Courteons Reader ! 


T7 Hen firft I applied my Mind to 
publiſh ſomewhat concern- 
ing my Rotula Arithimetica; I defigned 


only (without Preface or Apology) to . 
ſet down, in the plaineſt and moſt 
+ homely Dreſs, ſuch Rules as might ren- 

der thoſe, who ſhonld happen to have 


both a Book anda Rotrls, capable by 
the Help of the one, to make Uſe of 
the other 3 not doubting, but that ſach 
an uſefull, Machize as it 1s, would be 
very acceptable to all ſorts of perſons; 
men that want Arthemerick being by 
this means, in the ſpace of tour Hours 
| A 2 made 
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made capable to Add, Subfrratt, Mule 
tiply and Divide without any other 

Previous Knowledge, than that of 
Reading Figures, tho' otherwiſe ſuch # 
Perſons were not able readily to Con- 
deſcend whether 7 and 4 werent or 12: 
and the ableſt Maſters, being by the 
help of this Machine rendered more 
able to performe the moſt tedious, and 
molt numerous Operations of Addwi- 
on, Multiplication and Diviſion, 
with the greateſt Certainty,and with- 
out all that Rack -of Intention, to 
which they are. by all the other me- 
thods hitherto known, obliged. But 
before I was readie to appear in Pub- 
lick, I underſtood by ſeverall Docu- 
ments, that its as unfit for new Pro- 
ductions, to go abroad, withont the . 
Helmet or cover ofa preface,as it's un- 
ſafe for a Hiohland-man, to travel 
amongſt thoſe Nighbours, with whom 
he 1s at Variance, without the Pro- 
tection of his Broad Sword and Target. 
indeed ſome Perſons have been ſo 
un- 


(53 
© unjuft as to ſpread a report that the 
f Rotuls 15 no new thing, but an old 


| Invention of one Delazair, an En- 
Pp $14 man, who obtained from King 


harles 1. a Priviledge for his Mathe- 


E maticall Ring Ao 1630. Now this 
} Report, as falſe as it is, was at firſt 
| no ſmall prejudice againſt the Rotrle, 
4 in the Opinion afthoſe, who knew 


no better, and who had a great defe- 


| rence for rhe ſentiments of thoſe, who 
| were the Raiſers and Spreaders of this 


| repart : and alll my {elf could ſay at 
| firſt, C having never ſeen Delamain's 


| Book nor Inſtrument _) was, that if 


; \ 


the Rotula had ever been known in 
the World betore , it had never been 
out of taſhion, but had very ſoon after 
publication become very near as com- 
on 45 a Balance or an e!]n-wand,every 
ore, who hath any thing conſiderable 
to meaſure or weigh, having likewile. 
ſome Accompt tocaſt. 


But tho' this ſeemed to me a {ufhciens 


Demonſzation concerning the Novel» 
ty 
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made capable to Add, Subfcrat, Mule 
tiply and Divide without any other 
previous Knowledge, than that of 
Reading Figures, tho' otherwiſe ſuch 
Perſons were not able readily to Con- 
deſceng whether 7 and 4 were ut or 12: 
and the ableſt Maſters, being by the 
help of this Machixe rendered more 
able to performe the moſt tedious, and 
molt numerous Operations of Adduwi- 
on, Multiplication and Divifon, 
with the greateſt Certainty,and with- 
ont all that Rack -of Intention, to . 
which they are. by all the other me- 
thods hitherto known, obliged. But 
before I was readie to appear in Pub- 
lick, I underſtood by ſeverall Docu- 
ments, that its as_unfit for new Pro- 
du&tions, to go abroad, withont the . 
Helmet or cover of a preface,as it's un- 
ſafe for a Hizhland-man, to travel 
amongſt thoſe Nighbours, with whom - 
he is at Variance, without the Pro- 
tection. of his Broad Sword and Target. 
Indeed ſome Perſons have been ſo 
un- 


SF, | 
unjuft as to ſpread a report.that the 
rs 15 no new thing, but an old 
Invention gf one Delamair, an En- 
zliſþ man, who obtained from King 
Tharks I. a Priviledge for his Mathe- 
maticall Ring Azz0o 16430. Now this 
Repart, as falſe as it is, was at firſt 
no ſmall prejudice againſt the Rotrle, 
in the Opinion af thoſe, who knew 
no better, and who had'a great defe- 
rence for rhe ſentiments of thoſe, who 
were the Raiſers and Spreaders of this 
repart: and alll my {elf could fayat 
firſt, C having never ſeen Delamain's . 
Book. nor Inſtrument ) was, that if 
the Rotulg had ever been known in 
the World before , it had never been 
out of faſhion, but had very ſoon after 
publication become very near as com- 
on 45 2 Balance or an e!ln-wand,every 
ore, who hath any thing conſiderable 
to meaſure or weigh, having likewile.. 
ſome Accompt tocaſt. ys 
But tho' this ſeemed to me a ſufhciens- 
DemonRzation concerning the Noygly 


ty. 


\ 


ty of my Invention, ' yet I was obli- |} 


_-ged tor theSatisfaQion of others topro- 


cure ſome Copies, of De 12 main's Beok 
and Projettion, that ſuch as were un- | 
der a miſtake might be' convinced of - | 
the falſhood of the foreſaid Report, by 
Comparing both Proje&ions together. 

I ſhould be loath'to Charge the 
uſage, I'metrc with 1 this affair, upon 
the Score of malice; that baſe Vice be- 
ing as far below men of their Gene- 
rous and Liberal Education, as it lyes 
out of the Road of my Actions to give + 
them any otherProvocation,than that 
of being an[nventor: Nor can.it be Im- 
puted to Ignorance; for they are un- 
queſtionably men of Profound Lear- 
ning, and Knowledge; It muſt then 
be chargeable meerly upon the Score 
of Raſhneſs, for had they but been at 
the Pains toCompare,both Inſtruments 
tegether, they might have ealily per- 
ceived the Difference to be as grear as 
tha: betwixt a Line of Logarithme 
Nur: bers, and a Scitle ofequal paſts : 

| an 


| 7) 
and for-this ME 6. think-I mayJuftly 
Charge them with Injuſtice, according 
to. that. known Maxime. 7s 
. ui ſtatrerit aliguid, parte inaudita 
altera, licet equum Statuerit, haud tamen 


Tow reatorably then may the man 
be charged with. Injuftice, who paf[- 
eth not only a harſh, but an unjuſt 
Verdi&. and' Cenfſure on a thing he 
hath not been at the pains duely to 
examin and conſider. | 

But to proceed 3. Our worthy Coun- 
try-man the Lord , Naper Baron of 
erchiftoun, Invented the Logarithar- 
Tables;. and, Mr. Gunter, an Engliſh 


ftraight Lined Scale; after him-Mr. 
Delamain, whe was Gunter's Scholar 
converted Guzter's Scale into a double 
Cixcle,.. merely to eaſe men of Com- 
paſſes : But then his Ring like Guzz- 
zer's Scale, at that. time, did only con- 
fit of one Line of Numbers, Szzes and 
Tangents : and as he never dreamed . 


of 


may, \Converted theſe Tables . into a - 
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803 | 
of performing Addition; of Subftra- 
Qion by the help of his Machzze, fo he 
Ingenouſly acknowledges that it was 
not capable to pertorme even Diviſion 
and Multipiication toan Arithmeticall 
exattneſs 3 But many» times a mann 
might come ſhort of very neat an 
Unitez' Nay He might have added 
that in Numbers of many Places s tmar 
may be ſome times to ſeek forUnits;and 
Fens, if not for Hundreds: Naytoren- 
E þ der it more certain the afthor requires 
l i That, which he propoſesas a portable 
j Inſtrument, to be made of. ſeveral! 
Foots or Ellns. Diameter, which wotld 
| render it unweeldy,; aud confequently 
leſs uſefull; either by Seq of Land: 
andit1s not Improbable, that fot theſe 
defects; that Inftroment hath beert 
antiquated; and hath given plate to 
the Double Scaleof Proportion; now 
GDRSnmR . TT -[- 
Now the Rotzla performes all the 
four Arithmeticall Operations Arith- 
metically, and to an Arichmericaft 
exX- 


if 


(9) 
Exactneſs,not only of the Integers,but 
eyen of the Decimalls, whither firrte 


_or Infinite. So. that a man, who can 
but work by the Rotala, may within a 


lietteTime and Practice, learn to work 
by the Pen 5; if he ſhould chaice to 
want his Machine; Nay 1 believe, when 
the -Rotnla's are once become common, 
the mother may . teach her Children 
at home, as much Arithemetick, as 
may ſerve them all their lives. © 

I ſkould now cloſe this tedious buſi- 


nels of a Preface, but that 1 am obli- 
-ged- to give {ome account of Mr. (7/9- 
wer, and his Invention called his Roxe 


—__—.. I. 
This Mr, Glover 15a ScotiſhGentle- 


man, whoſe Eider Prother Thomas, 
who was this John's Maſter, was wy 
-vcholar about the Year 74. af which 


time helcarned from me that Skill in 
Numbers ard other things which ke 
afterwards taught this Gentleman, and 


. by which both of them have ſince be- 
come famous abroad b 


B | Now 


\ 


"2 8-3 
Now tho' this Invention of Joh 
Glover's be Poſterior to my Rotula, 23 
appears by the Date of his Privilege, , 
Granted by his Majeſtie of France, 
which is of the 13. of March 1699. 
whereas my Privilege is granted in 
Scotland on the firſt of December 1698. 
Tet his cetnes ſo far ſhort of mine, 
that 1 Verily believe, had he ſeenot 
gotten « perfeftAccount of mine before 
he propoſed his own, he would have 
Tpared the painsof Publication. 
T maft Confeſs that for any thing 
] yet know, his Tables or Circles for 
Multiplication and Divifion ( which 
indeed are very Ingenious, and haue 
coft him much Theught) are hisown 5 
aSalſo his Tables for the ReduGtion of 
Pence to ſhillings,&fhillings toPounds. 
But in that Part which is common with 
his Rove and my Rotnla, he ſeems to 
hauegot ſome hint of mine; and thisI 
am the more apt to belive becauſe about 
the time that {was buflie in contriving 
the Rotnle,there wasa very {inart Gen- 
| tleman 


s T1090 a mQO RP Aut Pr 


IT) 
cleman, a near friend of his, Scholar 


with meat Stirlize. 
But that which gives me greater evi- 


dencein this particular, is ſome expreſſi- - 


ons in his own Book which makes me 
fancy that he hath, at leaſt, got ſome 
imperfe&;Deſcription of rhine, before 
he contrived that part of his which 
ſerves for Addition and SubftraQion. 
| For, whereas there is on my fixt Plate 
2, Circles, he ſpeaks of three, and yet 
Immediatly he takes away two of his, 
& turns them into Tablesfor Reduceing 
ofPence into ſhillings, and ſhillings into 
pounds, & theſe not exceeding the limits 
of 120. and inſtead of thethird on the 
f*xt he gives us nothing but a little ſeg - 
ment, about a fifth part divided into 
parts begining at o. and ending at 24. 
which he calls his fixt [dex : as alſo 
whereas my Circle isdivided into 160. 
parts; he Chuſes, ( to make his dif- 
fer from mine ) 120. as being a_com- 
mon Pradut of 10. 12. and 20. Theſe 
Numbers ( as he alleadges in the be- 
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C(.12) 
gining of his 1/7. Chapter ) being ptes 
ferable.te all other Numbers whacſo- 
ever; and yet ncar the cloſe of. the 
ſame Chapter he acknowledges that it 
would be better to divide the Circle 
for Addition and Subſtration into 
Too parts or ſome Power of «o. and- 
fo the Inſtrument would become un1- 
verſall : All which give me ſuſpicicn 
that in thispar*, he hath goten, atleaſt 
{melame account of mine. | 

Moreover his Inſtrument isDefective 
and comes far ſhort of' mine, even in 
Addirion; For in his, the Practitioner 
1s obliged to mind or mark down 
how many Revolutiors his moveable 
Plate makes, and every one being r 20, 
he hath 20 to Multiply by the Num- 
ber of Revolutiors, which is not only 
troubleſom, but likeways dangerous 
eſpecially 'in reall Buſineſs, where a 
manwhoſe mind is buſſted toth about 
the figures of his Colutmne, and the 


; points of his moveable plate, is obliged 


at the ſame time to, mind the ſeverall 
Revo- 


which. tor every one he forgets, or 
overlooks, . he loſes 120 for his Pains; 


whereas in mine a man 15 not tied ta 


any iuch intention above once for 
1000. ( which is more than any Co- 
lumne does. ordinarly "contain ) the 
moveable Plate, at every Revolurion 
both markingand giving notice of the 
number of Revolutions. | 
But, beſides this, in my Rotule the 
ſame Circles that ſerve for Addition 
anJ Subſtrattion ſerve likeways for 
Multiphcution and Diviſion, but in his 
Rove he bath one for Addition and 
Subſtraction and ten or eleven forMul- 
tiplicar151 andDiviſion and yet tho'the 
Circles wete twice as large, and tha' 
they contained near twice as many fi- 
gures as they do, they would be na 
more than what is neceſſary to do, 
what I am able to perform by mine. 
Laſtly whereas his Tables are con- 
fined onlv to ſhillings and pence, and 
theſe of limited Number not exceeding, 
120 


. Cd -; | 
Revolutions of his moveable Plate, of 
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I20, There 2rc on the wafte, on the 
middle of my moveable Plate, Tables 
for the Redyction of ſhillings, Pence, 
Farchings, Weights 3nd Meaſures, be 
the Numbers never fo large: Beſides 
the Decimal Tablestor Money, weights 
Meaſures and the moſt ordinary com. 
mon Fractions ; By the help of which 
fix laft ſort of Tables.the Myltiplicati- 
onand Diviſion of Complex Numbers 
| does become jufj ascalie as that of In- 

tegeſs; without all that tediouſneſs 
which Mr Glozer propoſes in his Book. 
Toconclyde, what I have ſaid here 
is no more than was neceffary for the 
Vindication ofmy own Invention, and 
to ſatisfie thoſe, who already are, or 
 bereafter may Þe mifinformed either by 
the Story of Nelemain, or Mr. Clo- 
ver's Roue Arithmetique, who for what 
is Pecalliarly his, deſerves a good de- 
gree of commendation and Encourage- 


ment. 
: '/ 


0 88'3 


var nr 
Concerning the Rotula, and 

the Rethfication thereof. 
F A Lheit in Books f this Nature, it 
'A | be uſuall to prefix a Scheme of 
the Machine of which they treat; Yet 


I have thought fit in this, to omit 
that 3 becauſe ſuch as have a Ro#wls; 


need not.a Scheme, and-ſuth as want - 


one,have no uſe for aBonk3lI ſhall there= 
tore (as briefly as I can)deſcribe theRo- 
txla, and then ſhew You how to uſe it. 

The Rotale Cenfifts of two Princi- 
pall Parts, to wit, a Czrcalar Plain 
moving upen a Center-piz, this wecall 
the Moverble Plate 5 and a- Ring, 
whoſe Circles are deſcribed from the 
ſame Center, this we call the Fzxed 
Plate ; Becauſe it is fixed to the Box, 


to ſecure it from moving about the 


Center, as the other does, | 
| _ The 


_— 
«þ 7 
a - 
ps 4 Cr ET cn _ 
Sher retrae, . : ' 
_ n - _ 


"them, tor Peg. Holes. 


mens of " —_ 
——————. _—_ 
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uttermoſt part 3 and when any Num- 


C 16 
The Fixed Plate is divided into 
three parts by two Czrcles 3 the Inner 


moft of which is doubled, with a little 


Interſtice for Peg-Holes. - 
Near the Circumterence of the Move- 


: able; there is another Do»ble Circle, 


with a {mall Interſtice allo betwixt 


The ſpace withcut the d-uble Cir- 
cle, on the Moveable, and within that 


.on the-Fixt, are both of them equally 
divided into $50. . Parts: and both are 


Numbered,beginning at o. r.:2. 3.and 


ſo proceeding in a Naturatl Order to 
-99. all the Diviſions being drawen 
| ireight from the Center; 


On the Fixt many of theſe Diviſi- 
'onS are protracted, ſome only to the 
middle part 3 and others run over both: 
.for confining the ſeverall ſingle Coet- 
ficents of the Reſpective Tabular Num- 
bers, to which they are Prefixed, with | 
this Caution when the Coefficients 
are the ſame, they are {ct down 10 the | 


ber 


|. EI 

ber admits of two pair of Coefficients, 
the one Pairis let in the M:a»oft and 
the other in the Our-90/? Part, Thus 
againſt 18, on the Fixt, You will find 
in the z;d»voſt Part, 2« 9 (thatis two 


times Nine or Nive times two This « 


crols ſignifieing the word times ) and 


3x 6 in the outmoſt. Alſo on the- 


Moweable there is a Segment ofa Circle, 
within the Peg-hole Circle, beginning 
at 9g; of the Naturali Numbers and 


ending at 72. This Segment is likewiſe 
' Divided by the ſame lines that Divide 


the outmoſt C:rcle of Naturall Num- 


bers into <quall parts. 


On the Fixt Flate at the Diviſion 
betwixt 99 and © there 15 a little 
bit of Metal Screwed or Rivited, reach- 


ing likewaysa lic le farther than the 
. Peg-hole Circle, on tie Moveable, this 
piece of Metall we call the $r9p : and 
muſt always be placed next Ycur left 


hand, with the Numter 25, or 30. tao- 
ward your Breaſt. There is alſo on 
the &7xt, oyer againſt the. Numbers 

| C ne” 


4 2.4244 


- 
IRE ot ne. 
bl 


Cis) 

Bo. or 96.4 \ittleCirc!eDividedinto to | 
ual Partsz with alittle Pal/zve,which | 
bifes one part at every revolution of 
Fo Moveable; So that the figure,” at | 
"which this Palme Points,” Signifles the | 


| Sou of Revolutions or H Hundretds 


ou- have in your Accompt, or” the 
*Columne laft added | 

When the Figures of the Movedble 
' Plate move towards that fide' of the 
Stop, which isnext the Cypher on the 
 Fixt, we call the motion forward ; 
" but when they retire from it," the tho- 
"tion is backward. 

In Re&ification, be ſure notto'tonch 
"the little Palme, till ' the Unites or 
Numbers beginning with a Cypher! on 
the Moveable, be ſome ot them againſt 
'the Nynties on the Fixt; and then 
turne the little Pelxve to the Cypher 
ot it's Proper Circle 3 after which turn 
back the Moveable, till it will Move 
no further, and ſs when'the Cyphers 
of the Moveeble are juft at the So, 


a3 well as the ' Pa/wc of the little Gre 
cle 


—* WW omg re xx 


fed and ready tor Operation. 
' ] haye filled up the Vacant Space 


in, the. middle of the Moveable with 


Decrmal Tables, and Tables of Commoere 
Dzviſors, very ulefull tor thoſe, that 
have much Buſline's, or are in haft, 


Onely obierve carefulysrhat the Fi- 


gures,. on the right fide of the Move- 
«ble, are Top-/1e turviez So that You, 
muſt alwayes take that whick appears 
to be 2 9th. for a 6th. and on the 
Contrary the 6th. for a 9th. and mind, 
well,that theUnites are alwaysnext the 
Center, and the Tens next the Cir- 
cymference : thus 61. will appear 19. 
and gi. will look like 16, © 


— 


CHAP. IL 
_ Concerning Addition, 
{ A Fter You have Reftified the Ro- 
"KA tals, You may eaſily Perceive 


that all the Numbers. on the Mpveceble, 
C 2 are 


Ta 


(1) 
oleat it's Cypher , The Rotule is ReF7- | 
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are the ſame, with 3 
thoſe derefly againſt 976 
them, on the Fixts ' 158. 
bur if You turne any 

other | figure of  the' 
Moveable to the Stop; 

then will all theNum- 

bers on the Move«ble 

be juft ſo many more 

than theſe diretly a- 

gainft themon theffxt;5 

ſor inſtance, if you 

were toAdd anyNum- 

ber whatſoever :to 7. 

firſt, bring that point 

of the Moweable(which 

15 not only diredtly a- 

oainſt 7 on the Fixt, 

but indeed the fame 

with it) to the Stop, 
and then you'll find 
all the Numbers on” | 
the Moveable, 7 inore than the reſpe- 
Qive Numbers on the Fixt, fo thae 


=_ 


O 0\\D 009 VL wn » WR N es 


br 4 


duny 


| 


—O"—_ 
* 


ww Dy TX DU WWW WW Uh = WT” © WP CD #8 I. Wh” IP EW. 


(21) 


againſt r. on the Fixt you have 9.on.. 
the Movedble which is the Sum of x. - 


and 7. 'and againft 9. on the Fixt 
yo't have'16. onthe Moveable, which 
1s Juſt the Summ of g. and 7. and on 
this Theory depends the Certainty of 


all your operations: wherefore you. 


* 


muft* rake care in bringing up any 
number of Fizures ts the Stop one after 
another,to look tor all the Items on the 
Fixt Plate, but net on the Moveable ; 
Otherwiſe you will miſcarry in your 
Operation : Example, were you ts add 
the Accompt on the preceeding Page, 
you muſt - begin on the Top of te 
Columne of Pence, covering the fifth 
Number with a bod'e. Peg,or any other 
I'trle thing,& then with yourPeeg bring 


v5 the Firſt Four Numbers, To wit: 


10 8.9. rt. thus, bring firſt up the 
point againſt 10. on the Fix, which 
1s ten on the Moveable )) to the Stop, 


and then that Point 'on the Moveable 


which is againſt 8 on the. Fxt, 
and then that Point of the Moveable, 
Fn | which 
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which PS q 9s, on the Fixr, and, 
Laftly. that , point--of; Meneebley 
which is; againft 11, on; the. Fixe,. 
a1 you will find. the, "ae .of theſe, 
four : Numbers.:on . the., Moveable, at; 
the Stop, . to,-be.38. but, you. need'not, 
regaird the.Summ,, till you. have. done. 
with the whole: Column, wherefore, 
hifriog. your, Cover.and Mena was 
with the,next. four Figures.as you, ad 
viith;the. Firſt. four Numbers, and 
farwarl.till you, com; to.the: foot of 
ths Columne ypu will Find the Summ , 
of, vanr. Nence. ta, be juſt. 175. of 
which: 1 is-found at the. Palwe, and, 
75.-a5 the $:0p.on- the Mppeable.; theſe. 
Reduced -ta, ſhillings. ( as you are 
tzught inthe Chapter, cancerning Dir. 
viſion), do yeild. £4 ſhillings and- yd. 
ſer down-your 7. under the Columne. 
of Pennies ; and. having, retified: the 
little. Palme, C which myſt never: 
be Forgot, before you begin a new. 
C &lo;Tne. ) ſet 1:4. of the Moveable, 

the. C20p, for the 14. hullings yo 
bs eto carry. Then 


WS. 

* Then! proceed, 'begihning ut the 
Topoftthe Colmnrifor'ſhillmps;tring- 
-dngo0p 47, 13, 18,:26,” and 10-tor- 
-ward-by' four and*four,2 as: Your did 
-wirh'the Pennies and! Your *@hllinigs 
 eilt amount” to $47 (1. 

+ * Theſe reducedto Ponrids,*Xonform 
- to theDircftiors tontarh Hin the Chap- 
- ter”"of Divifon, do'yeeld 15911b.' $fh, 
*:Set down your 75 /þ.under theecoliinng 
of ſhillings, {and ihiving reGibed the 
- Pala; put 17'of the Movtable 10 the 

Stop, for the 17/ibyou havetetarry, 

* Therice proceed to'theUnitesot the 
- Pounds; and bring the Figbresof thac 

Column up, as yuu' did! thoſe*cf fl11- 

lings and Pence,” and-you'll find the 

SuTm of it juſt 151, theJaſt-Figure 

of which being 1 muſt be ſet-downrun. 

der the Integer: Unriites,' ard'the 'dther 
two Figares; :to wit, 1 5 nut be;after 

R-&ifying the Pal; carried as before, 

- Afterithefſame manner Youw!ll fnd 
the fecorid Colutnn; or Column of Ferns 
of Pounds; athiount torT4 2% where-ſet- 

| 7 ting 


nn TD... 
. ting down thelaft, to wit,; the Figure 
. », andcarrying the other two, to wit, 


I.4. You proceed as betore:to the Co- 
weanter+ mn. 09/5 the laft threeNum- | 
bers of which having Thouſands an- 
nexed to them, You may bring upall- 
together, to. wit; rg, 27, 98, and (ave 


- Your ſelf the Labour ot a new Retifi- 
_ cation or carrying. .. This laſt Sum a- 
- mounting ts 260, muſt te all ſet down 


togetherin Order, to wit, the © urcer 


_ the Hundreds, the 6 under the Thou- 


ſands, and the 24. Figure betore all. 
Aiter the. ſame: manrer, Youimay 


Add all other Species whatloever ; pro- 


viding allways Yeu Divide the leſſer 
Species by their proper Denominators; 
in Recuceing them to the next great- 
er Species, | | 

In Your firſt PraSice of Addition, 


fatisfy Your ielt with Examples of-In- 
tegers, where there are no Recuttions, 


nill afrer You have learned Divi/er 3 
and then Yoy will find no Difficulty. 
If at any Time you Add two Ce- 

| lumns 
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Jumns in Integers, you muſt ſet down 
the two Figures at the Sep, under the 
two Columns ; and carry. tHat only, 
at which the Pa/z points. . Obſerve, 
that how.many foever of any Ss Spe? 
Cies are requiſite to make one of the 
next greater : That Nutziber; | eall the 
Denominator of the leffer Species. 

Thus, in Integers, t6 &altway3the 

Denominator; Becauſe fo it the ES. 
Jurmn of Unites, makes but- 5t# inthe 
Column of Tens; arid iS in the Co. 
fumin of Teris, takes bit ofis if the 
Column of Hnndereds, &6. Kay, the 
Denominator of Tensis F£6:G&; 
Atfo, 4 is the Derioriiedts? of Fafths 


is, Lippics, Firts65 and Peeks th ra 


ation to Firfots;5 butt 16 is the Denio- 
minatsr of Bolls and of Pe&ks if rela» 
fion to Bollsz and 12 the Denomitys 
tor of Pence, and 26 of ſhillings, #6. 
This is well to. be minded, becauſe we 
may have frequent vfe to {peak of the 
Denotninators of Species, 


(26) 


CHAP. IIl. 
Concerning SubſtraQtion. 


\Ub3ra3on finds the Difference be- 
twixt ewo- anequal. Numbers. - 
" The. greater of theſe two Numbers 1s 
called the Charge; and the lefler, the 
Diſcharge. bw | 
'_ In Sub"reY7ior, you muſt allways 
bring the ſeveral Figures of the Charge, 
one afrer another, together with the 
reſpe&ive Figures of the D-ſcharge; the 
one on the Moveable, and the other on 
the Fixt, direftly againſt one another ; 
andif the Figure of the Charge be equa! 
to; or greater than the reſpeQtive Fi- 
if @ure of the Diſcherge, you have the 
Ill Reminder at the Stop, on the Move- 
able. 


' But if the Figure of the Diſcharge 

be greater than that of the Charge,then 

againft the Denominator of the Species, 
| on 


: 27 ) os 
'6n the Move«ble, you have the Re 
zinder on the Fixt. | 
7" hus, were I to take & from 8, or 
» from 7, having ſet the ove againſt 
the other, you have © at the Srop. 
So likeways, if I were to take 5 
from 8; having brought 8 on the 
Moveable, againft 5'on the Fixt : I 
have at the Stop, on the Moveable, 3 
for a Remainder. Bur, if i had teen 
to take 81:b. from 51ib. the Remainder 
is on the Fixt, againſt 10 ( the De- 
nominator of Integers)) on the Move. 
able. And 84. trom 5 pennies, there 
mainder is on the Fixt, againſt 12 
the Denominator of Pennies) on the 
oveable, And 8ſh. from 5 fb. the 
Remainder is ftill on ehe F7xt. againſt 
20. (the Denominator of ſhillings) on 
the Moveable.- And: 8 Ounces from 5 
Ornees, the Remainder is on the F:xe, 
againſt 16 ( the. Deneminator of 
Ounces) on the Moveable. | 
© And the Feafon of all this is plain'z 
becauſe the Diſcharee, in thiscaſe, can- 
ee 3 i , Wi 
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My, 
4 2 rr AS: 
En ire, 


| 28 ) 
not be — the Charge, but off the 
Deneminator, which is equivalent to | 
a borrowed one of the next greater 
Species, and the Overplus, by the very 
Poſition of the Inſtrument, is added to 
the Charre. FS | 
Only mind. carefully, that as often 
96 the Remainder isfound on the Ex, 
(which allways bappens when any fi- 
gure'of the Djſcharge-1s greater than 
the reſpeQtive Figure of the Charge )yop 
muſt, in thatcaſe, eſteem the next pre- 
ceeding Figure of the Diſcharge an Us 
.Dite more than really 1t-453 Taking 1 
for-o, and 2 for 1, and 3 for 2, and 


44% pl 


40 of others. 
| lib. fr. 4. 


_ ©... 23254900 __ If Diſcharge, 


" 1868571 ' 16 8: 


Thus, in this Exatnple, I bring 9.0n 
the Moveable to 4 on the: F3xt 3. and 
decauſethe: prunies of theDiſebargeare 
o v6) | greater 


c as oo 
reater than the Pernierof the Charge; 
look for 12, the Denominator of Pen- | 
nies on the Moveable, and againſt it, [ 
6nd & on the F7xt, for my remainder. . 
Theſe ſet down under the Pennies. 
Again, becauſeI found my laſt Re- 
wmainder cn the Fixt, 1 efteem 14 /h. m 
the Diſcharge tobe 15. for which cauſe 
] t ring 1:< on the Moveable to 11 onthe 
Fixt: and againft 20 the Denominator 
of 1thillings, Thave .16 on the Fixt, 
Theſe] ſet down underfhillings, © _ 
Thereafter, ſor. the faine.Reaſon, e- 
ſteeming the 6 /zb. of my Diſcharee to 
be 7, 1 Ering 8 { the reſpedtive Figure 
of the Charge on the Moveable) to It's 
and (becaule the Figure of the Charge. 
15 greater .than that of the Dz/charge ) 
] have-1 on the. Move: ble. at the Stop, 
for the Remainder. Thence, becauſe 
the Taft Remainder was found on the 
Moveable. ] muſt not change my © but 
bring 7 on the Moveeble'to 0 onthe 
Fixt, and the Remainder at the S/op, 


F'Y x 
3 <8 
ed > And 
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And proceeding, conform to theſeDi- | 
reftions,. with the reſt, I perfe& the 
Operation, finding allways. the Re< 
mainder, on the Moveable, at the Stop, 
when the Charge Figure is greater than 
that of the Diſcharge, or equal to ic, 
i but on the Fext againſt 10. the Deno« 
"© © minator of Integers on the Moveable, 
when the Dyſcharee Figure is greater 
than that of the Charge, £0 

After the ſame Minner, and by the 
fame Diretions, You may Subſtra& 
any other Species whatſoever, if You 
do but carefully mind the Denomina- 
tors of the ſeyerall Species. | 


CHAP. TV. 


[IM -- Concerning Mulciplication. 


I _—_— ſuppoſes two Num- 
K bers, called Coefficients. to find 
2 third, cailed the Prod«F, which Pro- 
dy} contains any one of the Coeffici- 


| cc92. :., 
ents, 25 oft as the other contains am [13:4 
ERS ou Wt. 

Any one of the Coefficients, eſpe- {ij 
elallie the greater, may be called the 
Multiplicend, the other the Mu/tiplier 5 
thus, 3 times 4 is 12. of which 3 and 
4 are the Coefficients, and 12 the Pro- 
du, which Produtt contains 3, as oft 
48 4 contains Ir. 

When one of the Coefficients is 10, 
xoc, 10co. You need no Inſtrument 
for Multiplication in Integers, for this **|.: 
is done merely by adding the Cyphers ';: 
to the right bard of the other Coeffici» 7 
ent. 
| Thus, 10« 64 15640, and 100 « 64 
is 6400, Oc. A _ 

But when the Coefficients are all, or 
many of them, ſignifying Figures, ſet 
thelefſer Nurnber under thegreater, 


_ } % 
thus, | 
7986542... Multiplicand, 


_. 9578 Miltipher. 
638923356 _ 
: $5905794 
399327 10 
» _ _.... | 
7049599270 Produtt. 


- Having ReQtified the Rotule (with 
the Pen in Four Right Hand ready to 
Write, and your Left Hand at theRo» 
tv/a, to turn. the Moveable as ſhall be 
neceflary )- becauſe 8 is the laft Figure 
of the Multiplier, you muſt look tor 
8 x everv Figure of the Muliiplicand, 
one after anther, beginning at the laſt, 
but you muft not regard the Pcoduds 
onthe F;xz, but only, upon the Move- 
able ( nameing allways the Tens of 
the Product, firſt, as a ſingle Figures 
putting that Figure on the Moveable im- 
mediatly to the Stop, and then the U- 
nites, ſetting them down on the Paper 
thus, . 'Firft, 


Dirt, 1 look for's * 2, and againſt 
that, on theMoveable, I find 1 and 6. 
for which cauſe I ſet 01 on the Move- 
«ble to the Stop, ard 6 I write bn. the 
| Paper below the Coefficient C. 
*-- Then I look for 8 4. and againſt 
that, on the Moveable, I find 4 and 3. 
+for which cauſe 1 turn ©3 totheSzop, 
and write down 3 'on tmy Paper. 
Then 1look for 8.x 5. againſt which 
I find 4and 5. there T put 4 to the op, 
and 3 again to the Paper: - 
Thence at 8 « 6. 1 find ©5 for the 
Stop, and 2 for the Paper. - Bs. 
And 8.9. 1 find 07 for the Stop, & 
7 for the Paper. .... _ * Bi 
. And laftly, at 8x 7. 1 find 62, all 
"for the Pafer, becaulc it is" the laſt 
Produtt. oh wt) B47 7© 
Afﬀter which, 1 Redify again; ; 
' Now, as I have gcne over all the {+1 
Figures of theMultplicand with 8, the $19 
Jaft Figure of the Multiplier, fo tt.ay {+ 
' You do by 7 for the fecond Product, 4 
and 5 for the third, and 9 fer the i 
FE E fourth 5 Wi 
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fourth z carejul by frvi enly te 
| DIer YINg | 

ſer the firſt Figure, or that wth | 
right hand of every particular Sa 
under that Figure of the Multiplier, by 
which it is produced : theſe particular 
Produds ſummed up do yeeld the to- 
tal Produd, | 

I (ball ſubjoyn another - Ex: 
and fo cad with Multiplication. 


94537 


—FAH= 
285128300 


662109 
283761 
29123337300 - 


In this laſt Example the two Cypherr 
of the Multiplier are ſet to the right 
of the Unites of the Mxltiplicend, and 
. . then multiplying by 9g. I ſet the two 
Cyphers behind the Product; and ſo, 
what was but 9 times before, docs 
. How decome 900 times the Multipli- 


' cand, | : You 


(35) 

_You ſee alſo the Unites of the Pro- 
dot made by 7, fet under 7 of the 
Multiplier, and the Unites of that 
made by 3, under 3 of the Multipli- 
er, all the reſt duely obſerving Rank. 
and File. 

To conclude this Chapter, and make. 


You prompt in finding your Coeffici-/ 


ents: Obſerye, that all the Produts 
ofanyCoefficients are contain'd with- 
in Ten Times the leaſt of the two. ſo 


that all the Produdts of 2 are within © 


20, andall of 3 within 30, &. 


CHAP. V. 


Ce oncerning Diviſion. 


| SECTION r. 
Iviſios ſerves'to find as Number 
ſhewing how oft the greate” 


of the two given Nutnbers contain's: 
E 2 The 
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The greater of the given Nambers, we 

call the Dividend: Thelefſer the Dzwz.. | 
for ; and the Number demanded, or 
found the Quotient, 

When as many Figures taken from. 
the left of the Dividend; as there are 
Figures in the Dzviſor, are equivalerxt 
' to the Diviſor, or better than it 5 
then we ſet a Point over . the laſt 
of theſe, .to Determin> the firſt parti- 
_ cylar Dividend, which for Brevity, 1 
ſtall call the firſt Dzvidual. : 

But if as many taken,from the left of 
the Dividend, be leſs than the Dzviſor, 
the Point muſt ſtand over the next Syub- 
ſequent Figure of the Dividend, for De- 
termining the firft.Dividual. -- 

Having Determined your D#8:4»al, 
you mult refer the firft of the Dzviſor, 
(when they are equall in Number of 
places) to the firſt of yous Dividual; 
þut if they are unequall to the firſt two 
. of the Dividual, and ſo forward, the 
ſecond, third and fqurrhFigures of the 
- Dzviſor to the Subſequent Figures of 

: ; . your 


fer, or Sub4raf the Produt of it, from 
the laſt of the Divilucl. 


The Remainder of the fir Dio7duet . 


with the next followinz > Figure of the 


Dividend Yeilds you a 24, Divi- | 


dual. 


So Soon 4s you. have Determined 
your firſt D;vi4ual, you preſently un-. 
derſtand, how many Figures you are 
to. have 1n the £uoriert.z to, wit, one 


for the Point, or firſt Dividuel; and 
ohe for eyery ſubſequent Figure q the 
Dividend. 

Wherefore, if the 2d. 3d, ar any 
other Dividnal ſhould happen to 'be 


leſs than the Dzviſorz . you muſt put 2 


Cypher 1n the Quotrert for 'that Divi. 
dual ; Ando Cas if it were but 2 new 
Remainder) bring down anotherfFigure 
from the Dividend 3 to wit, the next 
Hllowing & ow anew Dividual. * 


( 37. )- 
your. Dividnal-45they ly inOrder'y Ss 
that in ſu>duion, where. yon. begin . 
at thelaſt of the Deviſor, you maſt re- / 


(ERC: | - DHYTREPY 
[7] I fhall firft ſhew you how to Divide 
||; by, one Figure, and then by tws, and 
after that by as many as you pleaſe. 
In Djviſo: by any one Figure, you; 
have nothing to do, but to bring the” 
Dividual on the Moveable to the firft 
1: CeZthat accurres, in which theDiviſor 
| j| is a Coefficient; the other Coefficient 
['}| in the ſame Ce/, is the Quorient, and 
114! chat (having firſt drawn a Line below 
UN the Dividend.) You muft ſet down un- 
{|| der the laſt Figure of your Dividual; 
Y '] [{| and the Figure, at the Stop on theMo- 


* 1h. vweab! you. muſt {et over che ſame 
1 IH}, 1aft Figureof the Dividual, for a Re- 
il}  {mainder. And fo proceed Revtifying e- 
|; very time before you apply to the next 
Dividual. . 
Example. 


» A. . 
Divifer, 9 ) 88554331. Dividend, 
WE” 30480; Quotient 


- 


Here you ſer, that 8 (the foremoſt 
__ Figuee 


re 


ES 6" 0. 0, 


6-0 bY Rp *.Y ai. 


wy Quotient, and 4 at the Stop for 


( 39 | 
Figure of the Sod) being leſs thayi 
9, the. Diviſer; the Point, tor Deter- 
gining the firſt Divid»el ftards over 
the ſecond fiigure of the Devidend: So 
that my firſt Dividuel is 88 : Which 


Feing thus Determined, 1 xnderſiand 


het 1 am to have in myQuotient 7 Fi- 
gvres; to wit one for the firit Dividual, 
and oxe for every Subſequent Figure of 


the Dividend. - 
Theſe thingsconſidered, and the Re- _ 


#l« ReQtified, I bring the firſt Divi- 
dual, 88. on the Moveeble, to the firſt 
Cel/,that occurres on the Fax, in which 
9 is a Coefficients and tecauſe the o- 
ther Coefficient in the ſame Ce/ is 95 
T ſet that down ufider 8, the laſt Fi- 
oure of my Dividua!; and, having 7 


_ on the Moveable at the Stop, 1 ſet 7 o- 
_ ver the ſame Jaſt Figure of my Divi- 


dual for a Remainder ; then I Rectitiie. 

Now the tirſt Remainder and next 
SebſequentFigure being 761bring 76 to 
the firſtgCoefficiefit, &there I tind 8 for 


wy 


RT 3 27 HIM T 
ty Remainder';' theſe I ſet down as bez 
fore," the one. nnder the other, ovet 
thelaft Figure ofthe 2d. Dzviaal,and 
then ReQtifie. EW 
"The 3d. D#vidual being 45, and 
"having without 'atty Motion a Cel of 
5, direQlie againft it, I !ind 5 for my 
© Dnotient, and o for my Remainder.  - 

'So- that the 4th Bividual becomes 
o4, Which teing leſs than 9g 5 1] ſet © 
in my £2r0tient and then ©. 

The 4 ſtil] Remaining with thenext 
Snbſequent Figure of my Dividend, 
making 43 5 Ibring 43 on the Move- 
«ble to. the firſt 9 Coefficient, and there 

finding 4 for my @xotient, and 7 at 
the Srop for my Remainder. 

Having ſet down theſe-and Rettified, 
I find my next Dzvidual 72, againk a 

Cel. of 9,in which Ihave 8 for my Q#- 
tient, arid ofor my Remainder, 

So that my Taſt Dividzal beibg on- 

lie or, which is Jeſs than my D7viſor 1 

| ſet nought in my &xotient 3 and I the 

thelaſt Retnainder, I ferover 9 the D:- 

| viſor 
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TT as 
viſor at the end of the (Zvot7ert, witha 
litle Line betwixt them tor a Freon. 
Thus /- - 


9 | | 
IfanyDivi/or confiſt only of one lig- 
aofingtigpes 8&:C3phers, you muſt Di- 
vide only by the fignityng Figure, & 
from the 22otzentcut off as manyFigures 
towards the right-Hand, as there are 
Cyphers in the Diviſor, obſerving, 
that if the ſignifying Figure be only 
an Unite, You have no ule for the Ro. 
. tula, or any other Inſtrument 5 but 
meerly to write down the Dividend 
below theLine in the 2»v0tiezt :& then 
cut off from it conform to the Number 
of your Cyphers, Example firft 5 
Divi/or 1000.) 976583 Dividend. 
IO 996,583 (Quotient. 
In this Example, you ice the Figures 
in the Bxotient are the fame with thoſe 
in the Dividend, becanſe the ſignify 
ing Figure of the Diviſor is but an U- 
nite. But becauſe there are three Cy-. 
phers to the Right of the Diviſor, 1 
| EF 


have 


( 42 ) 

have cut off three Figures from ' the 
Right of the Puotiert, where you ſee 
that ( as your Dividual Poizt Inti- 
mates) You have only three [ztegers 
in your Q«otiet, namely thoſe to the 
left-Hand, and the Remainder is a De- 
cimal Frafion ;, or if you will, the 
Numeretor of a common Fradtion, 
whoſe Denominator is the Diviſor; 
thus : | $02 | 


976 000 


a 


7617 

Example 2d. 800) 478552 

2" 9 
 Inthis Example, I firſt Divide asif 
myD3#viſor were only 8, ſo that 7 have 
5s Figures ip the @zotiert, juſtas if 
the Dividual P#zzzt had ſtood over 7, 
the Second of the Dividend: But be- 
cauſe of the two Cyphers in the Diviſor, 
1X cut off twc from the Right of the 
Srotient, and fo I underſtand, that if 
800 Men had to receive, or pay out e- 
qualic amongſt them 478552 RR 
TT ns 


of Þ 
- Mans ſhare would come to 598 1:b.3 /h 
'9 d. and about an half Penny. 


 SeFion 2d. Shewing how to Divide 
by two Signifying Figures | 
FIRST METHOD. 
Ta this and all Operations, where |; 1 
the D5viſor conſiſts of more ſignity- p11. 7 
ing Figures than one, You muſt ſet S. 
the Oxotient to the Right of the Divi= J 
dend, and the Remainder under the j'* 
ſeverall Reſpeftive Figures of every 
Dzvidual. Eb. $14 
Obſerve in all Subduftions, that if 
the Remainder be either equall to, or 
greater than the Dzvid#al you have 18H 
taken the Qzotient too little, or not TE 
ſet down your Figures right. _ 
| When you are to Divide by any + 7 
two ſignifying Figures, having firſt de- | 
termined your firſtD:zvidual, &Refti- 
fied, look for yourDivſor on the Fixer, 
& at that, put in a littlePeg to.mark it. 
Then with your other Peg or ftile, 
bring up that Pozrs of the Moveable 
.F2 which 


Re, ©.» ol ; 
which-is againſt the ftanding Peg in 
the F;xt, once, twice, thrice, &e. 
till the Number againft the Peg, with 
regard to the Pe/me, exceed theD#vi- 
gal, minding only hew many times 
you hive brought up that Port, and 
theſe times are the zotient 3 & where- 
ever you find the Dividna! on the 
| Moveable,Cwhich is either at theSrp,or 
| betwixt the Stop and the Point, a- 
gainft the Peg in the Fix) there you 
have the Remainder on the F:xe. 

As alſo yon muſt remember, that 
whenever the Number on the Move- 
' «ble apainft rhePeg in the F:xt, is. leſs 
than thatan the F7x4,. that then you 
are toeſteem your hundreds, one more 

than thatFigureis, at which thePalme 

' Points ; becauſe if you ſhould bring 

 upthatNumber to the Stop þ the Palm 
would certainly-caſt another hundred: 
Nay, 00 on the Moveable, 1s:alwaysto 
be reputed 100, when: is.not-preciſe- 
ly: at the S#op3 and. ſo you may. Judge 
ofcvery other Number on. the __ 
able 


(459 
«ble, when it ftands agamli a greater 
on the Fixs. 7 
Example; 5 
Dzviſor, Dividend, Qyoticnt. 
i5) 75986 (5065 2. 
6g _--<: WF 
86 
Th Remarnder. 
Having ſet myDvidme! point, 1 nn - 
derſtand that Lam to have 4 Figures in 
my (2u#troxt. 


. I put ih a Peg. at 15. on: the Fixt 
for my Diviſor and (the Moveable arid 


Palme being tirft retityed) I bring up 
conſtantly that Points of the Moverble 
which is DireQly agamft this D3v3for 5 
ſaying. once, twice, thrice, and ſo for- 
ward till, at 5; times, I find cheNum- 
ber againſt my D:viſor . exceed: my 
Drividzel, and then I putin! 5 in- my 
Quotient: After which, beginning at 
the Stop, I ſearch betwixr it,8& myD#- 
viſor-Peg,for my Dividuxl 75, and I 
find i juſt at the Stop ; and apainft it 
on- the F3xt; finding a'Cypber for 

my. 


CT -a& )» ; 
my Remainder 3. I underſtand that 5 
times 15 is juft 75. and therefore I 
ſet down © under 5, the laft Figure of 
my Dividzal, and to it I bring down 
9 the next ſubſequent Figure of my 
Dividend, for the ſecond Dividual, 
Now becauſe this 2d. Dividual is 
leſs than the Diviſor, {put o in my 
Quotient ;, and to the 24. Dividual as 
a mere Remainder, I bring down 
the next Figure of the Dividend, to 
wit 8, and{o 1 have g8 for a- third 
Dividual. 
Now you may either ReQify, and 
' begin de Nove for 98, as you did for 
75: Or, becauſe this Dividual is grea- 
ter than the laſt, to wit 75, you may 
.proceed : Bringing up- the Dzviſor 
once more, and ſaying 6 times ; fo 
have you 6 for your Quotient. And 
again 98 onthe Moveable, you have 
$8 on the Fixt for your Remainder. 
Wheu you have ſet down 8 on the 
Paper under 8, the laft Figure of the 
third D5viduel 3: you bring down to 
It, 
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| 923 
it6,the lat Figure of the'Dividerd,(6. 


; have you 86, for a new Dividual, and {| | l I's 
of | having Reftitied ; you find the £y0- 
n 8 2ie-t 5, and the Remainder 17, atter 


the ſame- manner as you did the tirfſt, 


Y If after this manner, youDzvide the 

is | Summ of your Pexnies in Addition 

y by 12, and that of your ſhillings, by 

af 20,you will reduce the firſt to fbz1lizgs, 

n || and the {econd to: Ponds, in the £3'Þ 

o | @zotients 5 and the: remainders are te I 

d Jones or ſhillings, according to the | 
Nature of the Summs Divided :. The | 

4 lame may be ſaid: of every other Spe- . |_|. 

r | ics, ifit be Divided by its Proper De- pp 


101minator. ©, 24411. 
. SECOND. METHOD. --- © 0 08, 
{ ſhall here likeways ſhew you how - po 
to do the ſame by: the Tables of com-. 
mon Dzviſors on the middle of the R g. * 
txia; waich Method will likeways be - 
ſometimes very uſefull in long Dzz- 
frons, either by two, or more Figures. 
Suppoſe then that the Summ of your 
peznies were 798. You mult 1n redg- 
| cing 


of 


> 


A bY 


' 
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cing them to ſhillings, Divide them by 
1-2, becauſe r2 is the Demwomirator of 
pernies, wherefore having - ſet them 
. ._ __ "downasinthe Margine, 

12) 798(66 ' & Marked yourfirft Dr- 
| | vidxalXou muſtlook for 
6 your Dividuil 79 inthat 

|  _ Table, whole firſt Num- 
beris 12, & f yoncan not tind/79, you 
muſt take that which is next ts it, but 
leſs; and that youwlll tind tobe 72, a- 
cainſt'which you have 6 for your (2y0- 
tient 5 as you find in the Columne 
.on the Left of the Tables, - under the 
Letter N.That 6'you put in your Þrs- 
7:ent; and then SubſtraTing 72, the Ta- 
bular Number, frem 79, the Dividsal, 
you ſet down the 5 that remains un- 
der the 9 of the Di#idnal. Andthen 
bringing down 8,” the next of the Di- 
vidend, to 7 the Remainder, you have 
78 for the 2d. Dividnal; the next to 
which in the Table is 72, which gives 
another 6th. Frgnre for your Pnotient, 
and 6 for your Remainder 5 Sb that in 
798 


(49). - 

2 penrites 3 you fave Juft 66 ſpilling; 
ts y 4. The laſt to ſet down _ 
pennies, and the firft to carrie to your 
ſhillings. 

_ L....# the _ manner you. reduce 

illings to pounds, by the Table, which 
begins with 20: 4hd Weights tS.& Mea- 
ſures by the Tables of 16, 4, and 28, 
according to theit ſeverdIDehoifinarors 

You may likeways in lotig 'Divifi- 
ons, to prevent many. turnirigs of the 
Roti, arooe Fetth fer - rar oy 

ultiplies of afty two Figures, and fo 
OE the Tits, 


Thus, RE 


171 
i 1 put x: I 3 'to the 


A C.5 © ) 

Step, and then apiinſt 19 onthe. Fixt 
I have 38 on. the Moveable, :and a- 
gainft 38-on the | Fixt, I have 57. on 
the Moveable: Theſe 1 Tet down, .and 
proceed, ſceking 57 00 the Fixt. 1 find | 
76 on the Moveable, and ats76 onthe 
Fixt,.1 find 95 on n the Moveable; then 
1 ſet: down oh and: 95,. allo./ find 
at 95-on the Fixt, 14.0n the, Movea- 
ble, Rect at 140n the Fixs find 33 on | 
the Moves ble, a nd af 33 on the Fixtl | 
find 52, t re Frierk: Me T ſet down & 
'theii in_the Laſt, place at 52; on the 
'FixtTtind-71 on the Moveable, which 
having ſet down, Tdiftingaiſh my nine 

{umbers into threes by two Lines. 

' Now becauſe my.6th. Number is leſs 
| than my fifth ; 7 underſtand by that, 
That here I muſt add one hundred, 
which hundred continues invariable | 
till the" Unites and Tens, ofa following 
Number grow leſs than thoſe of a pre- 
ceeding, & then ] muſt add one more 
to the hundreds, 

—__ chus made my.-Table | } 


= Tearch 


51) 
ſearch in it, for the neareſt Number te 
79.3 my firſt dividual, 'and firiding 
76, - The fourthNumber | ſet 4 in-my 
9uotient; and ſubftraQing the Tabular 
Number 76,from 791 ſet down 'the Re- 
mainder 3 under the 9, of my dividual. 
To this bringing down 6, 1 have 36 
for my ſecond divideal 5 for which 
looking in theTable 1 find 19, the near. 
eſt, which being the firſt number, 1 ſet 
1, in my Qzotient ;and taking 19 from 
36, | ſet down 17 the Remainder un- 
der 36, then bringing down 8 of the 
dividend to 17; | have 178 for my 
next dividualy the next to which: in 
the Table is. 171 ,, which © becaiiſe 
it - 15 the, 9th Number, 7 put 9 in 
my Quotient, and the Remainder 7, I 
ſet under 8, and ſo proceeding after the 
ſame mariner with-the two ſubſequent 
Figures of the dividend 5 I tind my 
Nwotient to be 41939, & my Remain- 

derts bets, 00.105 
 Aﬀeer 
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TY . 
After the Method here, ' propoſed for 
making your-little Table, You may 
Examin the exad4nes; of the Tables 
of commonDzv3ſvrs, and:ſo under- 
ftand, whether upon Occafton yau 
may truſt them or not... Ah 


Sefion FI Shewing how to Di- 
vide-by! any. Number 'of Fi- 
gures' whatſoever, 


 In-this part, havins fir Determined 
thefirfDzviA4sal: obſerve whether the 
diviſor and dividual beequall im Nums 
-ber'of places.; -»For if they are equall, 
.you mult Refer, .or Compare, the firſt 
twa of the Djv;/or' to the firſt two of 
theDividual CButif the D:v:z4ud] have 
one Figure morethan the. Diviſor; you 
muſt refer-the tirft twoof the Diviſor 
to thefirſt threeoftheDivideal; pb 
.--; Then you 'muſt:(eitherby*the firſt 
or'2d4, Method, of Dividing by two #i- 
--gures)) Findout how oft the foremoſt 
two Figures of the Diviſor iscontained 
In the Reſpe&ive Figures of the Divi- 


V 


dual,” ets -. foremoſt two or 
threez,) And having found;yonr ©»9- 
tient, you mult ſet it, under-the D:viſor 
(at convenient diſtance before the fol- 
lowing ProduF) with the figne of Mul- 
tiplication (to wit, »,) after it, and af 
ter that the Letter 4, aud after that 
the ſigne of equalitie to wit (=) for 
inſtance;ſuppoſe the -Figure' found for 
the Pzotient were 7, . you mult under 
the D:vifor,as you ſee in the following 
Example, Set.it down Thus, (7 *d =) 
which fignities that 7 times the Divi- 
ſor is juſt equal:totheNumber that fol- 
owes the ſigne ofequalitie:' This 'done, 
Multiplie the Diviſor by the | Figure 
foundyand ſet rhe Unites of the Pro- 
dutunder the laſt Figure of the Divi- 
dual, andthe reft in Order. . 

If this Produ@-. do' not exceed the 
dividual, then you are ſure that the 3 
Figure fonad is the true Protient Fin 1 
gure, for which cauſe you muft write it {8} 
in the Pyotient, and then: having Sab- 
fſrratted the Produdt from the dividnals 


We > "Y 


| 54 ) 
you muſt bring down the next Sabie. 
quent Figure of the Dividend to the 
Right of the Remainder, ſo have you 2 
Second Dzvidual. SE) 

Bur if the Produ&# ſhould happen to 
be greater than the Dzvidza! (which 
will ſometimes fall out) do notExpunge 
it; (for it may be afterwards uſefull but 
abate an Unite ffom'the Coefficient all- 
readie found ; {o have youthe true 2u9- 
#:ext, by which when you have found 


[0 it, Multiply the Diviſer, & Subſtratt 


this laſt Produ# from the Dividual; & 
Proceed conform to the DireGtions all + 
readie given. This 1s the far ſhorteſt 
Merhod of any I know for finding the 
trueFigure for the 2r0tzevt;8&:does abun- 
dantly compenſe the.littleTrouble aMan 
15 at in making ſometimes twoP rodutFs, 
by freeing a Man from all that tedious 
Chain of thought, by which he is Ob- 
liged to compare everie ſeverall Figure 
of his-Diviſor, with the ReſpeCtive Fi- 
Eures of his Dividual, eſpeciallie, when 
they conſiſt of many Figures. Onlie 
when you ſee the firſt Remainder, or 


= CDF 5 
the Difference betwixt your Tabular 
Number, and the - ReſpeQive ' Figures 
of the D;vidual) palpablic too- little to 
make the next Subſequent Figurt'of the 
Dzividael equall; -or anſwer ': as © ma- 
ny times the third of the Diviſor, you 
may-abate an Unite from the '@»oticwt 
Figure; allreadie found before you make 
your :&rf Produce. ; | - 1 thnnilt sf! 
| :& X AM P£ E1:i's 5: 
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1598 )) | .: 7620475. (4768 

30... 4* d,= ':6392 b | 

+ 45 + 24. Did 12284 | 

| bo 7:xd= ES = 

' Ws 75 - 34 Div . 10987 'N 

Tgo' 6x g= 9588 © 
195; 4» ath Divil: T3995 - 
 (220\ingt d# 0 14382 : 
1353 851d + £2784 


\. Taff Remainder '- 1211 
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wy In chis Example, becauſe the Divi- 
for and firſt Divitiual, bave an equall 
F - 


| _—_— 
Namiber of Places, /Irefer 15--the fitft 
two of the D:viſer,-to 76 thefirſt two 
of the Dividuel: And then by the Ro- 
zvla, or little Table made by the help of 
the Rojiule, I finds * t5, or 75th 76: 
But then. the Remainder, whicW but 
I, makes the third Figure of 'the*div;- 
fuel. but 12, which being lefs then 5-9 
(the third Figure of theD5viſ#r,)I abate 
an Unite from the firft 2y9#5ert, & (o 
take 1t only 4 times 3 then I Multiplie 
the Diviſor by 4 and diſpoſing thePro- 
du& duly under-theDovidual;.: I Sub- | 
ſtrat the ProduF from the D:vidual, & 
to the Right of the Remainder, -IÞBring 
down the next Subſequent Figure of the 
Dividend ; '{o Hhavell a fecohd Divie 
dnal. - Now the Dzvifer having but 4 | 
Figures, and the ſecond Dzvidual 5, 1 
refer the firſt two of the Div:ſor to the 
\ Grit 3 of the Dzvidnal, to'wit; to 122. 
Wherefore ſearching - the: little Table 
for 12231 find 120, the neareſt to it, 
which would yield me $ for wy. Q0ti- 
et, but the Remainder 2; makes the 
| fourth 


—— mz 
fourth Figure of the Dividial, only 28 
which is much leſs than 8 . 9 the third 
Figure of the Diviſor, wherefore I con= 
tent my ſelt with 7 tor the trueQuorzext: 
and proceed as defore. 

In the third Dividvel, I find by the 
foremoſt 3 tigures 109 that I may have 
7 times 15(the foremoſt two of the Dz- 
2iſor)in that part of the Dividnal, but 
lookitlg back on 7 * « under the 2d Dz- 
Sidual 1 find, That that Produdt exceeds 
the 2dDividnal, for which cauſe I take 
6 inftead of 7 for my true Protient. 
-.. In tbe 4th Dividuel, I have ſhewed 
you how to do, in caſe yott ſhould 
chance to take your Pxotiext an Unite 
bigger than it ought to be: For finding 
9*d greater than the Divzd#el, {Subſtis 
tute 8*d under it; & SubraGing that 
from. the Dividual; I have 1211 for 
my laft Remainder. if. 


_— 
- 


I have now gone throuphthe 4 coifh= | 


Mon Rules, / and-it what {have ſaid be 
weli underſtood, a Mati may propoſe 
£5 many Examples as he pleaſeth; and 

. H pertornl 


C8) 
perform them with the like eaſe : And 
] am confident, that a Min of a very 
ordinarie Capacity may learn what 
concernes Addition and SyubFraftion of 
all ſorts or Species : Multiplicatiox in 
Integers; And Divifrex by one or two 
Figures 1n the ſpace of one Hour, or at 
oft of one Hour and a half, ſo that he 
hath remaining two houres and a half, 
for accompliſhing this laſt leflon of Dz- 
ai/-0u by more Figures, which I doubt 
not but he will be able to do in itorter 
ſpace, ſo that conform to what I under- 
take, the Scholar learnes the 4 Com- 
Rules in the ſpace of 4 Huures. 
| But tefore [ leave this,& to ſhewyou 
bow Copiouſly uſeiul the Inſtrument 
is, 1 will ſet you aMethod of Dividing 
by many Higures, in which you may. 
{without Table or ſetting down a Pro- 
duct) come both at your £xotient and 
Remainder, ' after the ſame manner as 
you ought to do, if you were Divid 
ing by the Pen. | 
 Tothis purpoſe you may provide our 
c 
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ſe!fat firſt with a Label of | - = i 5 
Carc or Paper, yritting on & 2» iÞ|!j 
che right edge of it, the | © + {þ] 
Figures beginning at 0, 1,2, MX 3 | 
and ending at 9, This we | = 4 |} 
call the Labell of prefixes ws $08 
as you have it in the | WM $& *|/ 
Margine. | & 9 If: 
R$ is 
Now' ſuppoſe the fol. 9 #8 
Towing Example were pro- | | [7 
poſed, having firſt retified pf 


OM hw © % US OF as 


the Rotula,& with a Point determined 
the firſt Dividual proceed after this 
manner. 


1986 (15036948) 7571 


11349 41 
14194 { 
_ 02928 _ Nj 
©0942? BY. 

| #: 


Firſt I bring 15, the foremoſt two of } Fo 
the firſt D:vidyal on the Moveable;Cwith - |} 
H 2 2 i 


= 


| ( 60) . 
s alittle Peg to ſtay there till I have found 
& my zotiert,)) to the firſt Cell, in which 
x (The foremoſt Figure of my Diviſor) 
154 Coefticient, and there I havein the 
ſame Cell, 9 for a Puatzext, and at the 
Stop, 6 fora Ptefix 3 wherefore I lay 6 on 
the Label of Prefixesover 15, and ſo(o) 
the third of my Dividual, becomes 60 : 
Now becauſe 9 1s my Pzoticnt, and 9 is 
allo the 2d. Figure of my Diviſor, I 
look for 9 «9 on theFixt, and finding it 
exceeds 60 the 24: Number of my Dz-. 
vidual. 1 therelore ſhift the Point with 
the Peg 1n it forward, tq the next Cell of 
(1) and there having 8 for my Quotient, 
.and 7 for a Prefix, I alter my prefix to 
7,and then conſider, whether this: Q#0- 
tient 3 * g the 2d. Figure of theDi»1/or, 
exceeds 70,the reſpective number of the 
Drvidual, & becauſe-8*9 1s greater than 
3o,l fhift my ſtandingPeg once more to 
the nextCetf of (1 )8& there having 7 for 
a Dunotient, and 8 at the Stop fora Pre- 
fix 5 1 am confident, (that the _— 
b "1 hs 
«G09 
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| 61 ) . . 
der being greater than the Quotient) 7 Þ 
will ſerve for all the following Figures |Þ) 
of the D-»v:ſor, and ſo [put 7 in myQ#o-" ©Þ';; 
tient, then laying aſide your Label nll PP! 
you come to ſeek a new Figure for the ||! 
Quotient.” You mult in the SabJluti- þ | 
onoblerve totake 7 timesevery Figure {| 
of the Diviſorz beginning at the laſt || 
from rhe reſpeCtive Figures of the Divi= *|;!. 
dual, that is to ſay the laſt from thelaſt, BL 
and the laft fave one, fromthelaſt fave i} 
one, and fo forward tilt you take 7x, the | 
foremoſt of the Diviſor, from the fore- 
moſt one or two Figures of the Divi. |; |. 
dual, according as they fall out to be 2+: 
one or two. Thus, I firſt reftity, and 
take out the Peg, & becauſe I muſt take 
7*6 of the D#viſor from 6 of the Divs- 
al. with my Peg bring up 7<6 on the + 
Mov:able to the Step, and ſearching for . 2: 
a Number on the Moveable, having 6 U- 1: : ; 
nites ; I find the firſt that 6ccurres to be +. |} 
46 by which I underſtand, that Iam to |; 1:4 
carry 4 to wit, the tens of 46, & becauſe :j1 
[ have 4 onthe Fixt, againſt 46 on - 
| g 
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Moveable, . Tunderftand, that 1 mnſt (et 
down 4 as a Remainder under 6 the laſt 
Figure of my Dividaal, and ſo turning 
back the Rotula till 4 on tlie Moveable 
appear againſt (0,) at the Stop 3.1 there- 
after write down 4 below the 6 of my 
Firſt Dividual. I 

Then I briug up to theS?op, that Pojxt 
of the Moveable, which is DireQly a- 
gainſt 7:8 of my Diviſor, and looking 
as before for 3 Unites I tinde 6 tens to, 
carry, and 3 on the Fixt to ſet down, 
theſe carried, and ſet down as becomes 
I next bring up 7*gof my Diviſor, 8& 
at (0) Uniteson the Moveeble, I have to 
carrie 7 tens, and on the Fixt (C1) to 
ſet down under (0) of my Dividnal, of 
theſe the 7 carried, and the (1) ſet 
down. 


In the laſt place T bring up 7*1 of. 


F3Y Diviſor, to the Stop, and on the Fixt 
F have 1 (againſt 15 the foremoſt two 
of the Dividza!) for my Remainder, 
which 1, 1 ſet urder 5, theUnites of-the 
x5, and fo having finiſhed the == 
| u 
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( 63 ) 


Subdu&ion, 1 rectify and bring down |: 
9 of the Dividend, to the right of the | 
fir Remainder, for a ſecond Dividuel. ||: 

If you comprehend what I have faid Ji} 


| on the firſt, zou may eaſily, and aſter the 


fame manner go through with the ©» 
ther there Dividzals, and fo ferformthe 
whole buſineſs your ſelf. 

If the Pra4itiozer curiouſly obſerve 
the ſeverall Operationes by the Rotzla, 
he will diſcover them to be ſo Natural, 


| that with a carrefull Practice, he may 
| come to ſuch a Habit as will render him 
| capable to do his buſineſs with the Pen 
| When he wants his Rotz/a. Tho*' [muſt 
| confeſs; That the ableft Maſters are 


not capadle without it, ro do any confi- 


| Oerable buſineſs with that diſpach, Cer- 


tainty and ExaQtnes, and with ſo little 
Trouble to the Head; asby the help of 
the Rotuls, they may perform with 

the greateft eaſe. | 
If any difficulty Occur, in what hath 
been hitherto delivered, ſuch as have 
the Opportunity , hall not nn 
wahat 


WT» 

Moveable, . Tunderftand, that 1 mnſt ſe 
down 4 as a Remainder under 6 the laſt 
Figure of my Dividaal, and fs turning 
back the Rotwla till 4 on tlie Moveable 


F. appear againſt (o,) at the Stop 3.1 there- 


after write down 4 below the 6 of my 
Firſt Dividual. : ETD 

Then I briug up to theS?op, that Pojxt 
of the Moveable, which is Dire&ly a- 
oainft 7:8 of my Diviſor, and looking 
as before for 3 Uaites I tinde 6 tens to, 
carry, and 3 on the Fixt to ſet down, 
theſe carried, and ſet down as becomes 
I next. bring up 7*9of my Diviſor, 8& 


| | atco) Unites on the Moveable, I have to 


carrie 7 tens, and on the Fixt (1) to 


4h ſet down under (0) of my Dividzal, of 


theſe the 7 carried, and the (1) ſet 


down. 


In the laſt place I bring up 7*1 of. 


my D3viſor, to the Stop, and on the Fixt 
have 1 (againſt 15 the foremoſt two 
of the Dividxa!) for my Remainder, 

which 1, 1 ſet urder 5, theUnites of-the 

x5, and fo having finiſhed the _ 
| u 
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Subdu&ion, I reGify and bring down 
9 of the Dividend, to the right of the 
firſt Remainder, for a ſecond Dividuel. 


If you comprehend what I have ſaid i! | 


on the firſt, 5ou may eaſily, and aſter the 


| fame manner go through with the 0+ 


ther there Dividzals, and fo performthe 
whole buſineſs your ſelf. 

If the Pra#itiozer curiouſly obſerve 
the ſeverall Operationes by the Rotzla, 
he will diſcover them to be ſo Natural, 
that with a carrefull Practice, he may 
come to ſuch a Habit as will render him 


| capable to do his buſineſs with the Pen ||. 
| When he wants his Rotzla. Tho' [muſt 1: 
| confeſs ; That the ableft Maſters are '!: 


not capadle without it, ro do any confi- 
derable bufineſs with that diſpach, Cer- 
tainty and ExaQtnes, and with ſo little 
Trouble to the Head; asby the help of 
the Rotule, they may perform with 
the. greateft eaſe. 2 

If any diffcuity Occur, in what hath 
been hitherto delivered, ſuch as have 
the Opportunity, ſhall not want 

what 


| OS | 
what help I can afford thens. © But be- 
cauſe in what followeth,aPrevious know 
ledge in Decimal Fractions, is fuppoſeds 
If ſuch as want that find .any diffi- 
culty, they muſt be at the paines, or uſe 
a Maſter, as they find moſt convenient, 
- far the attainment of. that. knowledge 
before they make. any further or Con« 


ſiderable Progreſs, x3't 


— 


CHAP. VE 
Concerning COMPLEX NUMBERS. 
] Call thoſe Nymlers Complex; that coti- 
ff ſift of Intigers and Fractions, or 
ſmall Denominations, ſuch -as [;þ. ſh.d; 
or Stones lib. of Weight and Ounces. 
Chalders, Bolls and Pecks, &Cc. Elnes, 
Half quarters, or Eight parts, &C. 

If inftead of theſe Fractions, or De- 
nominations, you annex the Decimal to 
the right of the proper I-teger diſtin: 

# es © Lode as 5 


yinſhing betwixt them with this' mark - Þ 
if called. a Decimal: Lime, you may iT: 
Multiplie or Divide.asif the wholeNum- 18 
ber repreſented by all them Figures were Gs. 
an Integer. In adding Decimals, You |}: 
muſt.zake care that, thoſe Figutes me 

the Decimal Line make one Colutnne, -y 

the reſt;in. order-; [Thus were I to'Joyn 
the Decimal of 7/h.; which 'is(25-t0 the 
Detimalof g d. which is ,0375:Tmuſt 
hem Thus Mat LES 723 4c 
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-Ando theDeciaral of 7/h.9d.is ©3875 
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Obſerve that the Decimals for:Perce 
and Farthings, where ' the' Jaſt.*Fi- 
gure"is_z; or 4 as allo thoſe for third 
parts or fixth parts (whole 'laftFipure: 
are..likeways z or s,) are-all Infinicts ; 
Thus the Decimal of one d. is oo415the 
laſt: Figute of whicly. ciay-- be>reiterat< 
ed, in[»finitum, or 25oft a3the Rules of 
Qperation do require; for which [I refer 
you to my Compendious, but compleat 


(66) 
ſyſtem of Decimal: Aruyhmetick : But 
leaſt that ſhould not come to. your hands 
I ſhall; here {ubjoyn a few Rales. 

Fit you muſt+ not limit Infinite 

213 .Yqu muſt noe limie infinites un- | 
ks they:contain one of the Reiterated | 
Figures: 5 Thus becauſe the Decinrel of 
4 4, iP1666s Ge. 1 may uport acca- 
Gon fatisty "my. ſelf with O19 and 8 4d. 
teing,0333331 eann'tſatisfy my ſelf with | 
©3but 035 45 allo theDecimal for. one | 
perrny beingiC0416664 e*c. 1 can ſatisfy 
my ſelf with no Jeſs than jpo4.15 | 

_ 2b Infinites. in Addztionind. Subſtre- | 

Fion, tnuſt exceed the longeſt finite at | 
leaſt by-oneStep towards the rightHand, 
thus, were 1 toJoyn one perrney 2 
WM: ies 3 015 10041 9594 
To three farthings viz, 093225 
TbeSumm would be 0072914 
In which you- may» obſerve, that 1 hav* 
Reiterated the laſt: Figure of the Deci» 
,l for one d.. twice. at 


| C 67 9 
al. Infinitesmuſt in Addition & Sub 
firatton, be equall inNumtber of placess 
Thus were I to ſer down a Decimal for 


47d. tho',o1g might ſerve for 4d. yet 

| becauſethe decimaloftf 4, is (092087 

n- | The decimal of 4 4d. is 1016669 
et | So that the decimal of "01 8750 


| 42. 4.15001875 throwing away the Cy- 
pher after the Decimal, as a thing of no 
value- | 
| Laftly, TheSumm, difference and Pro- 
| dJu# of infinites is infinite, unleſs they 
end in a Cypher. | 
| Wherefore the Surm, Difference ard 
Produf of tne laſt Columne or Figure 
| of an Infinite, muſt be reckoned on the 
Segment within the Peg holes of theMo- 
weable, and not onthe whole Circle with- 
out 3 Thus 1n the laſt Example you ſee 
| that 6 & 3, which make 9g on the whole 
Cirele, make Io on the Segrert: & there- 
fore-1 ſet, o,2nd carrie one : Put in all 
the reft of theFjpures,I regard the whole 
Circle, but not the "comment 3; thePearfon, 
of which 15 manifeſt from the 157. Chap- 
ter ot my Decimal Syſteme. 


InCatting of yourDecinals aſter Ope- 
[ration, you' muft oblerve, 
| Firt thit the Decimalof the Summ, - 
| or difference, -muft in Namber of places, 
| be equall to the longeſt Decimal of the 
| Items. Sheba: as 
| © Secondly, That 1n\Maltiptication the Þ 
| Decimal of the ProduF, miſt be equall, 
| jn Number of places, to thoſe 'of both 
| _ Coefficients. : how 32 | 36 OY 
| Thirdly, That in D;»vi//0,the Decimal 
of the Dividend 4lone,muft equal! thoſe 
of the Niviſor& Lnotient both together. 
 Fourthly, All Nambers, either Aus 
ally have a Decimal annexed to them, 
or muft be ſuppoſed to have ' as 'many 
Decimal Cyphers as may be neceflary, nay 
Finit . Decizrals themſelves, muſt ſome- 
times be {uppaled to haveCyphers tollow- 
.ing them; and” on the'other- Hand In- 
| _tegers, muſt be ſuppoſed to have Gyphers 
'* tothe left: For theſe Add;tionalCyphers 
W do neither increaſe, nor diminiſh the 
_true value of any Number. ' 
_ Multiphicationby ſuch pureNumbers as 


( 59 ) We 

1p,100,1000,09c. Is done meerly hy ſhift 
ingthe DecimalLine. of theMultiplicand, 
ſo many Stepnearer theRight,as there are 
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, | Cyphers in the Multiplier 3 only if the 

> Multeplicand be Infinite you muſt Rei- 7 
terate the: laſt Figure.” Thus were it || 

e | Demanded;' How "much would pay 7) 

E 100000 Men, to give them 3 Farthings Re 

: | a Piece ? Now the Decimal of 2 Far- || 

| things i$,003125, and becatiſe there are | |/$ 

/ five Cyphers' in the' Multiplier the An- | v6" 

e || * ſweris00312g SotHat 312 1b, roſh. will | I 

FP. Juſt pay 100000 Men. at 3 Far things per ti 


Piece 3 here you have no Reiteration,be- | l 'N 


1, caule the "Decimal is finite, - AE IT 
J- || * Brit at 4 4. per Piece, the Decimal of 711 
y which is an Infinite, to wit, 014 You :;*- 

e- muſt Reiterate the Jaſt Figure, and then 


' you'll find the Anſwer for ten Men to |: 3p! 
be 476% That is 3 fb. 4d. Butfor 100 © Az 
e1156s That 1s 1 1ib.r3. fh. 4 d. and for *; B1kK 


rs L000, 0161668. id eff 16 lib. 13h. 4 d, 11%: 
he | for 10000,0166666 7deſt166 lib.13/had, © 


after the ſame manner you may by thede- 1 

cimal Tables for . pence and ſhillings, at 11 
.enc look turne any pure Number into © 
their 068 


—_— 


: | .70 ) 
| their Proper I[ntegers; Thus were 70004, 


I! | tobe turned into Pour4-, take the De- 
cir) for 7 d. to wit, - 0291s & by ſhift- 


| ing the Decizral Line.one Step, you have 
the Value of 704. to wit, 0291s which 


WE is 5 6. and 194. But if youſhiftit two 


BW Steps totheright Hand, you have the 
W Value of 700 4. namely o291s which is 


I - 76 13 /þ, 44. and it you ſhift it 3 


| Steps, you Reduce 7000 d. totheir pro- 
| per Pounds and ſhill, namely q2946s that 
1529 lib. 2fbill 4d 8D" _. 

I have contrived a little Pocket-Book 


[EE whereby you may with the ſame eaſe 
[BW convert any pure Number of the Species 


Curzent in thisKingdow,into pound Scots 


| [ or Sterling, at one look.  , 


You may uſe the Table of Oyzees to 


\W the ſame purpoſe, in turning Drops to 
TIN Oz7ces, Ounces to Pounds, and Bolls to. 


[ER Cha/ders ; All which requires an exat 
EW knowledge of Decimals. Examplc 3 The 
WW Decimal for 6, Ounces or Pecks, is(375 

= and conſequently 60 Pecks makes 975 

| F704 | that 


| i. Sa 
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are juſt 3742 Bohr. 


| In-Divi/ 072 ty LO, 1QO,, Iogo, Ge | 
Juſt contrary to Maltiplication,you muſt , 
remove the Decimal Line (o'many Steps © 


nearer the left, as there are Czphers in 
your D#viſor : Thus were 2916 0b. 12/1. 


and 4d; to be Divided amongſt 10, 100, 


rodo, or; Tcooo Men, You muſt firſt 


ft down the Dividend 29 1;666g and F 


then the ſeveral! ſhares of Fo, 100,1000, 
LXo0000. or, I00000, . will appear as fol- 


Diviſer 10 291£66 is 2911b.13fh.ad .\ © 


'* 100 29166 15 29 3 4 

16000 2916 1s 2 18 4 
To080 2916 15 © Os 10 
tlo0000 —=po29E615s © Oo 7 


-E muſt refer ſuch as deſire torther $9. : 


tisfaQtion in this particular- to my Cope- 
co "gy but compleat Syſfezz of De- 
CIMMALY, | 5 


thatis 3 Bos, 12 Pecks, but 600 Peeks | \f> 
make 37,5 thats 37 Lo Bolls& 6000 pecks : 10 
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Concerning the Rule of. EY 


N the fan. of chis Rule, thereare 
allways three Numbers; 'eicher - ex- 


| | z preſly givenor ſupgſed, to find a Fourth. 


& Of the: given Numbers, there are all- 
| ways two of the ſame ſort, - Species: or 


I 7 Notion, & theſe we ſtall call; Relative 


Numbers, & the other or. third 'Num- 
ber, which, falls under. - a different 


! | Notion, we ſha!l call the fi ngular:Num- 
W ber: and the fourth Number demanded 


| (which is allways of -th= lame Species, 
| or Notion with the fingular Number). 


Ws we call the Anſwer: z- becauſe, when it 
WW is found, it Anſwers the Queltion; 


Now to ſave you the trouble of two 


[ER Rules, one Direct, and another Reverſe : 

W 1 ſhall lay down ſuch eaſl ie Directions, 
| as may. render a Man capable to Anſwer 
| Queſtions of either, without any. tuch 
Diſtin&ion. \ 


In 


ww... = 


cc EE... 2M 
In diſcerning the Diviſer, (which is 
all the difficulty, and which muſt all- 
ways be one or other of theRelativeNum- 
bers)-you mult carefully cqnſider,whe- 


ther the Anſwer ought to be greater, or - ||| 


leſſer than the ſingular Number For, 


1/i When theAnſwer ought to be greas 


ter than the ſingplar Number, then the 
leaſt of the Relative Numbers muſt be 
the Diedfans Pi [4 2h 
 21y, But'iff the Anſwer ought to be. 
leſs than the ſingular Number, then the 
oreateſt of the Relative Numbers muſt 
be the Diviſor. 


Having diſcovered the Diviſor, ſet it \} : 
down next yourLett-Hand, and the o= ;| 
ther two, (which.we now call Coeffici= _ 
ents at a convenientDiſtance 3 the one, 


(it matters not which )before, the other |}; 


after{::Jwhichwe,call the ſigne of Pro- 
portion, Ws ER We TS» = $5 S | 
The Numbers thus dispoſed, Multiply ' 
the Coefficients and Divide the Produd, * : 
by the Dizz/or and the Qzotibnt,” yields © | 
you the: Anſwer 3 Only obſerye, that 


. 


Wh 


Ly 


when theD»;ſor Ot. nite, there will 
be no uſe tor Divifor; andon the othet 
hand, when one of the Coefficients is/an 
[Umte- there; will' be*ns Maltiplication, 
As allo, if oneof the'C xefficients Have 
an Inftiiteannexed to-it, be ſure to make © 


7 


hat the*Maltiplicend,'? 30 4 
The following Exariptes; ſhall Ilty-: 


. BXAMPLE, if. + +. 
Concerning the Prites of GOODS.” Is 


F-43 Fo 


EF 2 Ellscoft to £. what will x 7 -of 
| Ells. coſt ?. In this Exaple 4 anq 
7 2—are the Relative Numbers, becauſe 
hey are both. of the ſame' fort, to wit, 
2s, and- 10'1s the ſingular Number Y 
ow becauſe” the Price 17 5 Ells, muſt © 
le greater than the price of three Ells to 
Lic, than 10 L.” that is the Anſwer 
IEWhaſt be be. greater than, the ſingular * 
SEW umber ; I thereby underſtand, that's 
We leaſt of my Relatives muſt'be the DA 


o 
PIT 


+* << | * py ' L "* % 
py & = © _ D ; @7 
by : : an . 
4" 


Jan C 75 1; I 1.-- 
| iſor,, far which cauſe 1 fet the Num- | WL 
- bers asfolloweth.. Taking inftead of 5 1} 
At; 's Decinial [75- RE. 
» 2 i271 7051 Ell ' | 1 * Is ' i 


z) Tire" ——_— 


-So that «the Anſwer AY 2h. 4d. q1. 

\._ x Youſee I firſt Multiply the. Coeffici- Rig: 
"erts,& thenDivide thePr#duF by 3 the || 
Diwviſor, ſo have 1 the Anſwer : You yz 76) 
may convert the Queſtion, and fo prove |! 
your Work, Thus, 
2. E XAMPLE.: i} Wink 

Tf 17; Ells .coft 59 *L. 3h. gd. 'fy 
\whatwijl 3 Blls oft ? =  * FRO 
3705 Ells,3 E#s * 592 SL, 


CHITeE : 


1 3 "£7737 T77 Fore Lal. 
"7 %' » 00000: 

F You ſee | in the Divifon, that Langht 

tohave zFigures 1 in my Protient, 3 = (RK 

0int intimates,” of which one ought to \Þ | 

be a Decimal, but that being a Cypher L- 

on fotthink i it neceſſary to ſet it down. | F7., 


x 


L 


RY EXAMPLE. | 
At 2 ft. 4 4 der lib. what will 
- 345 > hb. ry thing come to? _ 
TheDecimal tor 3 fp. 4 pence 15,166648 
and that for of 4 _ 002083 
So that 3 hq 4. is ' 0168750 
Then conform to.theRule, the lefſon will 
Tand as followeth. : 


L Lib. 5. 116875 De * 2456 ; Li 
34515: | 
ofagrs | 
4375-.-. 
(59) 67300 
\; $0629 
"6 59303125 anf, 52. 4. oY 


You ſee- in the lefſon, here 15 no Ds- 
viſion, becaule the Div ior is an Unite. 


4h. EXAMPLE. 


q If 245 1 Els coft 5 op. uy 5bouf 
| what will one Ell col 


3455 Ells; 18 © alas E 
| 345 5) 


3455) 58g031: 35 (16875. L. 
3753. 

; 263 r_.Anſwer3 hen d. 

yy - _ 

h -- 


(7). {1 
In his: PE ge .ſee that one of i151}: 
F.... .Coeffi efficient s. 22 an Unite : There is bo 

Sb SLE ol J:565 
faltplcwtion fo 8: |: 


| {Fs 
5th. E E X A, .M p L E.. bp a 
ae 3: Ells caft 4. lib ; what will g + Hill it # ee, 
| a M7 ad ple 
7 Ol : AeD, 


ff T5510 BY 
IA, + v-; 
« 


c166 | pF: 
Anker 18h. 32 4. &ſome little more! #**4 
- Becauſe the laſt Dividual is the ſame, is 7% KF 
the Qnotient - 15Infinite. f 
In this 1aft Example, 'the Deci-vel o, "0 
5 being olinite;TheProdat of thedaſh'c\} 
Fgure:uy '4 | 


*if 


_—_ want Rn» 1 vaio 


= I 38 * "Ogg 
Figure, is reckoned* onthe Seement, but 
the ProduZ7 of all the reſt, is reckoned 
. on the Integer-Circle, © - | 
Jrew, becauſe the Dividend i is Infinite, 
inÞrelorgetion bf the Work I have Reite- 
rated = laſt Fioure., 
| BEPAMPLUE. 
"At © S oe Cent, what will 347 [279 
T3 ſh. 4 p pay per Anmim 8 
F ” this ppgpoenee, that, tho' all the 
' Numbers be of one Denomination or 


kinJ of things; yet (the « gr. i; -falling 
| under a different Notion, to wit, that 


of Intereſt 3 whereas the:other two, to 
| wit, the Cert, or 159, and 347 L- x 2/b. 
 4d.are Principal Summs:) - FAY is the 
| Singular Number, and fo roo is the 
| Diviſer. 
Principal I rtere't Principal 

2”. 230 Sig | Ek” 

| Vie : Ro eg 5s 

| 593> 2: 
C 2 Anſwer re Lk 2h wr FE Is 
i "anda littleamore: than i @ Fursb, 


. 2 In 


C79) 
In this you: have 6 Decimeals in. the. 
Anſwer to wit, four for thoſe of the Coe- 


Diviſor. . 


3 \ by 


th. EXAMPLE. 
At 4./h...103. per Crown, how many 
pa Sterl.*, muſt one have for 758 1_ 
Ds ft 3 ES”: 2 


1Cr. 5 7585 © (24375 lib,St 
no” + Mn oy 758%s 
"0 OO TH "I21875 
| 195000 
121875 
| 170625 05 
Anſwer. 184 lib. 184804375 . 
17h. 8:d.. on 
raid 


If 40 Men are able to finiſh a. piece of 

/ ork: in. 8. Dayes, how many may» do: 
he ſame in « Dayes?: here, ' becaule-the- 
\nſwer 6yght to te greater than'the fin- 
ular Number 5, the laft of the: Rela-". 


fficients,*amd two for the Cphers of the = 24 


Ps a as -_ TH 


ef? 

tives. is the Diviſor,. and fo yot arefres 
' fromthe cumberſome Reflections, on 2- 
| Reverſe Rale. 


5 Dayes 5 40Men br 8. Dey 


by __ 40. 
5 320. 
Anſwer 64 Men 


9. EXAMPLE. 


'If the penny Loaf ought to 'VVeig hb 
18 Ounces,when the VVheatſellsat 10 v3 


Sterlizg. per Boll, what ought the ſame | ; 
to VVeigh, when theVVheat ſells at 1 Ix ſh 1 
per Bolt; 5 | T 
15 ſs. To; fb. © 18: Ounces, 
10 Anſwer. 
Ef 50h (120npces | 
' In Queſtions of 5 Nunibers, yon haves 5 


for. che moſt part, two paires of Relatives,” 
and -but one fingnlar mber, wherefore , 


- You may take any one of the. paires of 
acular Nt TIDE we” 


=: 2. OM | | 
find the firſt Anſwer, and that Anſwer 
will ſerve for a ſingular Number, for the 
other pair otRelatives in finding thelaft 


Anſwer. 


9h, EXAMPLE. | 
At 5 per Cent per  Annum, what will 

I97 L. 15 ſh. 8 d. come toin7 
Years ? In this the Relatives are 100 £. 

and 197 L. 15 ſþ.% d. tor the firſt pair - 
and, 1, Year and 7. Years for the 

2d. pair, and 5 15 the Singular. 


A 


SED Ven on pe outs AY Ae 
= SA IP <IRiy, - 
SY 2-1 nt > 
we I 


- 
» 
at a ; Y- I = 
+ WISE : <a> A535 Vt EIS 
+ CHI. - 
L + wh Cn 


bh &. Te. 5 Is. Intereſts. 
leo 3; 5 ©; 1971787 [1-5 705 5: g88916 
ES 31] e 1 57S 
The 3/t.Anf.is g88516 L, Inter, 494458; + 
65922416S# 
692241668 


765410416 


| Sothat the Anſwer is 76 L. 12 fr 
9-:-4. and very little more. 


Toth. .EXAMPLE: 
Ata- Dollars per L: Flemiſh, Exe: 
| L -- | change 


_ 


Tos TH 
change at 55 ſh, Flemiſh per L. St. 


| . how many” L, Ster. will 6664 Dollars 
come to ?, | 
D8ll. L. Fl. *** Doſl, 

25 x 666166g 

bs L. Flew. 


a 25.) 666668 ( 2661568 
| 166” _ 


x66 : 


Ini this Dzzif0, finding my 3d. D- 
vidual, the ſame with the 24. and, (be- 
cauſe of the Reiterated Figures of the 
Dividend, underſtandivg that it will 
allways be the ſame in lyfinitam,] there- 
foreRetterate the 2d. of my Figuresin 
the Qnotient 3 to wit, 6, till I have five 


h Figures in all, as the Dividual-Point 


Intimates: And ſeeing I have 3 Deci- 
-al in my Dividend, and but one in | 
my D3zi/er, I underftand that the 
laſt two, of my five Figuresin the £»0- 
tient, muſt be Decimals, and the da- 
ſM&d Figure is added, becauſe, (as hath 
been allready faid.) Infinites Re” be 

? | imit 


CE ig 0 Y 

limited under Decimal thirds; fo thac 

my 666 + Dollars, makes juir 256 L. 

13, fo. -4 d. Flex. for'my firitAniwer, 

2nd this muſt be'orte of the Coeffecients 

for the 24. operation, becaule in this 
we have now two Parcells of Flemiſh 

Mozey, and but one L. Sterl. 

L. Fl, L. Sterl. L. Elem. 1p. 05 
1777 1 :: 266665 —; ſh. 1005s 
s ſr. 027; 

tl L'1 5h175 
1L. I gg WI77+ 


In this {aſt Operation the third Dz- 
vidual. viz.. oCo0 being leſs than. the 
Divrſor, Iput o in amy Quotient, and 
ſo the Anſwer is 150 Lib. Ster. 


mth. EXAMPLE 
At 5L. 10h. perCent per Ar. what 


will the [tereſt of 756" L. 13 fb. 4d-a- 
-mognt toin 7 Teeres, and 7 Months? 


L 5 1 1gar 


$a be 4 3 _ Fe js : E ; _ ES <X > 
*4<C4 I: oa 9 4 IT me wil 
Xe 2 IC ug nates EO = NE 
= \ 4% 74" - 8 
oo LEON 
Xs kak Ln 


* EFEH £ 
o Toe Ei IP EE 
RR ow. po ap Wy, 
CAS 6 Y 
& 


C 84 J 


Tear L. Tears Months 6=5 
.--.-74$ * 758; Mouths 1.— 087 
| +8 Months 7 = =59 ; 
37916” 
| IL. Prine. -379165Intl. roo for 1T. 
IOO | 413p08; .« 756 466 L.Pr. | 
"0 bg 
139027 
139027 | 
2502500. Vide. my Com: 
2085416g pend, ſyſtem a- 
29395823- nent Mult iplicati- 
31769305s L. Tz. —o4, with 
an Infinite 


in both C oefficients. 


The Anſwer 1s 217 L. rx IO oh 
very near 


12th EXAMPLE. 


Trtereſt at - per Carp, What will 
456 L. 13 ſh. : 4. (payable 3 Fears 
mg be worn i in n preſent Mone)? 

Y Tears 


Add this Iztereſ# to its orindiped, ad 
the 2 d. Operation will ftand thus. 


L Pr: & In L. Prin. Prin. & It. 


120 635 3 100 :: 4564569 
e-, p39 of Let 
4.5666 
120625) Ca5666,66s C378, 53; 
RE. 
I035416 
704166 


Anſ378Lirf. 1909416 
8 d. & lets than 444166 


4 d. more. - 82291 
Ithall conclude with anExample of un- 
equall Diviſon, which may be very 
yleful in fellowſhi F<: : 13th 


785) 


rzth. EXAMPL# 
' There 15to be Divided amokgſt 14 

Men 458 L. 5 ſh. 11 4d. with Proviſo, 
that 9 of the Number (whoſe ſtocks or 
hazards were equall)-have equall ſhares, 
but the other 5 are to have, one of 
them 5 ſhare another 4 another + 
another > another of an equall | 
ſhare : The equall ſhare, and cenſe- 
quently the feverall Fraftions of the 
equall ſhare, is demanded? 

In this you muſt add the Decimals 
of the ſeyerall Frations in the (uefti- 
on to 9, and ſo yqu will find your Dz- 
viſor to be 1168; -and not 14 thus 


| +6 = £37 
The Sum of of all which is x 1,08; 
Hence the Queſtion muſt be thus 


©." wan." 


1108,) 


$4 
. 14087) 4582958; (4135 tocachof g 
4d =44333353:; 20675 720L-136.6 

— 1496250. 43:75333103- 25, 8 
"x *d=110838 103375 11% & 9 

| 387916 689163 9.17 10 

2 « d= 332500 344583; 553+ 9 2 
55416. 37215 9 Woe 


5.x 4= 554164589203 $1S 
©0000 : * | > 


- I any Difficulty occur in theſe leſ- 

fons, it may be eaſily overcome, and at 
4 very: Reaſonable Rate, by a little 

' converſe with the AUTHOR: | 


5 1 N14 


 ERRATA. ” Page 26, Line 4. Yead & for 6. P. 
32. L. 8.R.*5275. fir 8276. Inthe endof the Pro- 
duft, alſo the Example Page. 38. is only dijorderly ſet 

r the 9 of the Quotient enght 't9 land ander the 20. 

nf the Dividend. and the reſt in Order. | 


4 is 
CAN. 
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 _ At Edinburgh, the Twentie eight 
Day ot November, one Thouſand, fx 
Hundred Nintie Nine Tears: WE. 


F He Lords of His Majeſties- Privie Cenncil 
| Having by their A&of the firſt of Decem- 
bet ,one Thouſand, fiz Hundred, Nintie Eight 
Tears, Grantedto Mr. George Brown Miniſter, and 
his Heirs and Affigneis; the ſole Priviledge: cf trafn- 
Ing, making and felling his Inſtrument called R0- 
TVLA ARIT HMETICA ; For the Space of fourten 
Tears ; Frenithe Dayand Date of the laid At. And 
Diſcharged ary cther Perſcns to make and ſell the 
Jatd Inſtrument, during the Space foreſaid with- 
our expreſs Liberty ard Licence, from the Jaid Mr: 
George and his. fereſaids; under the Paine of five 
Huncred Nerks; Leſ.des the Ccnfiſcatien ct the A0- 
TTI &s, Nice cr Scld. The ſaid Lerds of his Ma- 
jeſtics Frivie Conncil Do hereby Diſcharge the Im- 
peiting cf the ſaid Inſtrument, or KOT VLA; Du- 
ring the Space icrefaid, alſe well as the making 
or Selling tkereot : Under the ſaid Paine of Five 
Kurgdred NMerks: Eef:des the Confiicaticn of the In- 
ſirvuments or KOT VLA'S Imported. Alle well as 
thelc mace cr Sold. And ceclares, this preſent 
AR, to theCommence from the Date of the tormer 
AQ: Which 1s the fuſt Day of December « One 
Thouſrnd, fix inared, Nintie Eight Tears. 


ExtraFed by Me, 
Sic ſubſcribitur, 
Gilb. Eliot Cls. Sti, Conf. 


Principles of Geometrie, 
; Aſtronomie,and Geographic. 


Wherein is breefely, euidently, | i 
and methodically deliuered, what- Flt 


ſozuer appertaineth vnto the knoW- 
ledge of the ſaid Sciences, 


Gathered out of the Tables of the 
Aftronomicall inſtututions of 


Georgins Heniſchius. 4 | | 4 
y Francis Cooke. Lit 


Appoifited publiquelyeto bereadin 
the Staplers Chappell at Leaden ball, by - 
the Wor, Tho. Hood, Mathematicall * | Fa 


Londong -7 J« 2 £ / A | Bin | | 
) x /; Ht; / TUM i 
; __—_ pa I r—__ "N 34 # F ; 
dS 21 . 


=—_ 


it, Hon 

| : IJ 43 
; NAT 

AT LONDON © 

Printed by 19hnWindet, andare to be | 

ſotde in Mark lane, ouer againſt the TAY / 

ſigne of the red Harrow, at the | - LY 

houſe of Francs v wy #2 | 

Cooke, 


F238) - 

At Edinburgh, the Twentie eight 
Day ot November, one Theuſand, ſix 
Hundred Nintie Nine Tears: Rf 


F He Lords of His Majeſties- Privie Cenncil 
|  Havingby their Acct the firſt of Decem- 
bet ,one Thouſand, ſix Hundred, Nintie Eight 
Tears, Grantedto My. George Brown Miniſter, and 
his Heirs and Affigneis, the ſole Priviledge cf tratn- 
ing, making and felling his Inſtrument called R0- 
TUVLA ARITHAETICA ; For the Space of fourten 
Tears ; Fremithe Dayand Date of the ſaid Att. And 
Diſcharged ary cther Perſcns to make and ſell the 
Jatd Inſtrument, during the Space forefaid with- 
out exprels Liberty ard Licence, from the laid Mr: 
George and his ftereſaids: under the Paine of five 
Buncred Nerks; Leſ.dcs the Ccnfifcatien ct the AK0- 
TTI 4's, Nice cr Scld. The fſaidLerds of his Ma- 
jeſties Frivie Conrcil Do kereby Diſcharge the Im- 
paring ct the faid Infirument, or ACT VLA; Du- 
ring the Space icrefzid, alſe well as the making 
or Selling tkereot : Urcer the ſaid Faine of Five 
Kurdred Netks: Eef:des the Cernfiicaticn of the In- 
ſiruments cr' ROTIUVLA'S Imported. Alte well as 
thele mace cr Sold. And ceclares, this preſent 
AR, to thcCommence from the Date of the tormer 
AQ: Which 1s the fuſt Day of December : One 
Tkeuſrnd, fix Munared, Nintie Eight Tears. 


ExtraGed by Me, 
Sic ſubſcribitur, 


Gilb. Eliot Cls. Sti. Conf. 


\ Principles of Geometrie, 
Aſtronomie,and Geographie, 


Wherein is breefely, eui dently, 


and methodically deliuered, what- 


ſozuer appertameth unto the knoW- 
ledge of the ſaid Sciences, 


Gathered out of the, Tables of the 
Aſtronomicall mnſtiturions of 
Georgins Heniſchins. 
JD 
/ 
Ma 


By Francis Cooke. FE 


Appointed publiquelycto bereadin 
the Staplers Chappell at Leaden ball, by 

the Wor, The. Hood, Mathcmaticall * 
Lecturer of the Cittichf © 


{lpia 


+] 

ah 

Ty 
4 


WP 


AT LONDON P 
Printed by 19h» Windet, andare to be 
ſotde in Mark lane, ouer againſt the 
| ſigne of the red Harrow, at the 
houſe of Francis * 
Cooke, 


[To the VVorſhipful wel- ca 


willer and praftiſer of the 


Mathematicks, M. Bernard 
Dewhurſt, 


C 


| SY a "RE 
P << A: 
£ Ye 3.7% £2 
TE 
» 


Our courtehes(wor- 
| ſhipful) inexpected,haue 
—7\ | Þrought me very farrein 
ZATZ21 arrerage with you, and I 

aue thought the time ouer long, vn- 
till in ſome ſort might break filence, 
and{ay fo. Butberterlate then neuer, 
as the prouerb goeth, and yet perhaps 
as goodnotatal,as notas itſhould be, 
I haue inteded many waies according 
to the courage ofa ſcholler,to be euen 
with you,orat leaſt to ſhew ſome ſign 
of gratitude,but it would notbe : and 
therefore haue I reſted ſo long vpon 
hope of ſome fit oportunitie,. which 
now being fitly offered, I haue accor- 
dingly taken holde of: I preſent ther- 
fore this little booke ynto your Wor, 
little Imeane in bodie, but full of ſub- 
ſtance and matter : according to the 


Az commen- jy 


 Thempank, * 


 commendacion which the Poet gti- 
. uethto Tydens,rhe Father of Diomeaes, 
. andthat wasthat Tydeu:, Prgenid 7:4g- 
rus, corpore paruus erat, A little fellowe, 
bur full of edge. I commend it vnto 
your Wor. although the praiſetherof 
ſhall ratherproceede fromit ſelfe,then 
from me,vnleſſeI could praiſe it wor- 
thily enough. I found itels where,and 
' otherwiſeattired, and my labourand 
||  chargeisonlie inthis, thatT haue be- 
j ſtowed thereon a new coate after our 
Engliſh faſhion, obſeruing the marter, 
only altering the manner. Accept it I 
pray you none otherwiſe then I mean 
it, notasa guift worthy enough, but as 
ſome little ſigne ofa thankfull minde, 
which according as power ſhalbe an- 
ſwerablevnto any good occalſt- 
on, I will more manifeſtly 
declare in ſome greater 
matter, 


Tow Worſhipswholy. 
| F, | Cook, 


full. T ho, Hood Mathematicall LeQu- 
rer of the Citise of London, ; 


_ 


Mong many your ſchollers whoſe 
diligence haue madethem more 
able: I haueaduttured to put for- 
ward my ſelfe, being of all other 
moſt vnfit and intufficient. My 
E<-—<v}purpoſc herein is not the gaining 
of mine owne commendation,but to comunicate 
that with others,which I finde beneficial] vnto my 
ſclfe. The commendation 15s wholy yours, from 
whome as from the Sunne wereceaue, as 1n theſe 
exerciſes, all the light we hane. And hereunto may 
be added anothercauſe of this my bold enterprile, 
namely, that others, who are better furaiſhed, may 
by mine example, being a nouice in theſe ſtudies, 
make proofe vnto the w orlde, that your labours 
are notin vaine, but that there are many which 
haue greatly profited thereby, and which in due 
time ({ hope) will breake forth, both to the great 
eommoditie of the common wealth , and com- 
mendation and credit of the Mathematicall Lec. 
ture. Takc in good parte(I pray you) theſe my firſt 
fruites of your owne planting, and make fauoy- 
rable conſtruion thereof, correQting the 
faults, and pardoning iy 
bo}denes. 


EEE 


Towr Schaller in this eaſe more forward 
then able, F. Cook. 


To the learned and worſhips 


A3 To, 


OCT 


| nr Sie re 


GT 
TAS 1 Be 
LOA E 
> CR LIT 24 
-—_ art 1 a fs, 
$354 4 — 
.* #; g 
® 
- 


Yn nneynn 


Tothe loningand diligent Huditors 


of the Mathematicall 


Ledture, 


cn: rEnlmenand Goodfellowes, and to 
$ Diſ/oyze you borh in one,men and ſchool- 
Tye fetowes : I baue as you (ce aduen- 
irared to fl)e, although both firred 
with the fearbers of another, and 
COILED (ymg but a lowe pitch, for want of 
winges, If I ſhall ſeeme to any of you too forward, 1 
craue bis parden, it 1s my firſt fault, 1 meant no burt-: 
Tf any man w:ll charge me of def, es, I will confeſſe 
my wants, and ſubmit my ſelfe Gnto any reaſonable 
cenſure. Howbeit 1 look for no hard meaſur:from any, 
frequenting theſe exerciſes, either m rhe ſcheole or 4- 
broad, maſmuch asthey are forthe moſt parte tame 
beaſtes that belong to this folde : what the wilde and 
ſauage ſorte can or will doo { feare not, I can appeale 
fromthem, as in tl:1s caſe go competent ludges, 1 hae 
after my manner dealt plamely with the matter, and 
1 pray you take 1t as it 15,mmaſmuch ascw(ceucr it de 
fſeructh, Tcan (et it out no better, For asone ſaith, 
They that arz learned and haue the gift, 
nay make of matters what they will, 
But he that hath none other ſhift, | 
mult goe theplaine way to the mill, 
{ 


CAs in this Thaue doone, 
Fare you well. 


| © The deſcriptions of Geometricall 
 andeAſtironomicalltermes, 


Of Magnitnde., Chap. r. 


Pt Hcre be 3, kindes of Magni- 41- 
tudes, a line,aſurface,a body, F! 
In a line,called by the Gree- 3 
Skes aus, we are to conſi- . ID 
Bder the definition , the ter- [4: 
* mes, the ſortes, | 
The definition of a line 1 F 
two folde:Forit is defined to be either a length 
without breadth, - »« anaarrs, orels the flowing 
of a point in length. 
The tearmes of a line are points : andhere we 
2 are alſo to note, the diſtinGtion of pointes, and 
1 their denomination. 
e They are diſtinguiſhed into points Geometrt» 3R 
w call,and Phyſicall. | of 
Gedbmetricall points are ſuch as haue no part. bt 

Phyſicall points be ſuch as may be apprehen« 
ded by our ſight, of which ſort are motes inche 
| Sunnefhine.” 

Pointes are denominated either centres and 
poles, whereof the principall are thoſe of the 
worlde, of the Zodiake and ofthe Horizon : or 
els the EquinoRtiall, and the Solftitiall pointes, 

For the ſeuerall ſorts of lines lookin 
the 2.Chapter, © 
Ina Surface, in Greek 52:34ua we are to at- 
tend the definition, and the termes. 

It is defined to be either an extended and 

. broad 
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Lecture, 


1 Entiemen and Goodfellowes, and to 
Dil ;oy22e you both in one,men and chool- 
Tio fetowes : I baue as yer (ce aduen- 
T1zwrea toflhe, although both fitted 
[wth the feathers of another, and 
RE lympg but a lowe pitch, for want of 
winges, If I ſpall ſeeme to any of you too forward, 1 

craue lis parden,it 1s my firſt fault, 1 meant no hurt: 

If any man well charge meof defedts, ] will confeſſe 

my wants, and ſubmit my ſelfe Gnta any reaſonable 

cenſure. Howbeit 7 look for no hard meaſur:from any, 

frequenting theſe exerciſes, ertherin the ſchcole or a- 

broad, maſmuch asthey are for the moſt parte tame 

beaſtes that belong to this falde : what the wilde and 
ſ[auage ſorte can or will doo { feare not, 1 can appeale 
fſromthem, as in t|:1s caſe,no competent Iadges, Thaue 
after my manner dealt plamely with the matter, and 

I pray you take 1t as it 15,maſmuch asewſceucr it de 

ferueth, Ican ſet it out no better, For asone ſaith, 


They that arz learned and haue the gift, 
may make of matters what they will, 
But he that hath none other ſhift, | 
mult goe theplaine way to the mill. 


AO > \ 


urn — 


A's in this Thaue doone, 
Fare you well. 


' The 


he 


© The deſcriptions of Geometricall 
and eAſtronomicalltermes, 


Of Magnitnde., Chap. I. 


EeHcre be 3, kindes of Magni- 
tudes, a line,aſurface,a body. 

In a line,called by the Gree 
Okes wauus, we are to confi- 
E>Z3der the definition , the ter- 


The definition of a line 1s 
two folce:Forit is defined to be either a length 
without breadth, - z« ane, orels the flowing 
of a point in length. 

The tearmes of a line are points : and here we 
arealſo to note, the diſtinction of pointes, and 
their denomination, : 

They are diſtinguithed into points Geometrt= 
call,and Phyſicall. 

Gedmetricall points are ſuch as haue no part. 

Phyſicall points be ſuch as may be apprehen« 


} Sunnefſhine. 

Pointes are denominated either centres and 
poles, whereot the principall are thoſe of the 
worlde, of the Zodiake and ofthe Horizon : or 
els the EquinoCtiall, and the Solftiriall pointes, 


For the ſeuerall ſorts of lines look ws 
the 2. Chapter, 
In a Surface, in Greek 57:12:44 we are to at- 
tend the definition, and the termes. 
It is defined to be either an extended and 
broad 


ded by our ſight, of which ſort are motes inthe - 
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broad extremitie, or els length, and breadth -- / 
without depth, 

The termes ofa ſurface are lines, whereof in 
the Chapter following : as alſo of the ſeuerall 
ſorts of ſurfaces in the 3. Chapter, - | 

A bodie is defined to be breadth, hauing depth 
adioyned thetunto :or a figure conſiſting of 3, 
dimenſions, 

The bounds or limits of a bodie are ſurfaces, 

There be many ſorts of bodies: wherof in the 
Jatter parte of the book, 


Of Lines, Chap. 2. 


<2 Lineis cither right or crooked. 
VAR In aright line note, the definiti» 


There are 4. ſortes of right lines. 

The firſt diuideth a figure into 2. equall or 
vnequall partes, _ | p 

Right lines diuiding a figure into 2. equall 
partes,are either diameters,namely in a ſquare, 
or in acircle : or Axes, as in aSpheare: or els 
diagonales, as in Polygons, _ 

Right lines diuide a figure into 2. in equall 
partes,as chordes in circles, the halfes wherof 
are called Sines: PO T9IR 

The ſecond ſorte of rightlines are thoſe that 
bound the figute, whereof thoſe that limit the 

vpper 


The deſcriptions of Geometrical . '* * 


Fry, ww *” 


' and Aftrondmicall termes. 
vpper parte, are called Coravſcr: thoſe that botid 


the nether part?, arecalled the Baſes : thoſe that 


includethe laterall partes, are called Coe, the 
fide lines. .; © : 

The third ſort of right lines are ſuch,as are ele- 
uated either perpendicularly, or nor perpendi- 
cularly. 

Right lines perpendicularly eleuated, arecal- 
led perpendiculars, plumb lines, ſquire lines, 
orthogonall lines,or lines at right angles. 

Rightlines not perpendicularly eleuated, are 
called Hypothenuſailes or ſubtendentlines, al- 
ſo oblique lines : likewiſe viſuall lines, or viſu- 
all beames. 

The fourth ſorte of righr lines, are ſuch as are 
equidiſtant,as paralleles. | 

In a crooked line conſider the definition, and 
the ſortes therof 

It is defined tobe the running of a point vnto 
a point,not by the ſhorteit, but by a longer way. 
' The ſortes thereofare many: whereof ſome are 
ſimplie,and ſome mixr. 

Simple crooked lines are ſuch as are made by 
a point running round, as in the circumference 
ofa circle,of a ſemicircle, and of an arke of a 
CIrcie. | 

Mixt crooked lines are ſuch as compaſſe not a 
circle : and they are either winding, or pirall. 

Winding lines are ſuch as in their partes are 
inequallic eleuated from rhe midlft. 

Spirall lines are ſuch as being wound round 
about cither ſome centre ina place ſurface, or 
ſome piller,as we may ſee in cylinders and the 
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Theweſeriptions of Geometrical 
ſcrues ofpreſſes,do never returne vnto the ſame 
point from whence they began. 


of Surfaces, Chap. 3. 


Fa Al Vrfaces arc either plane, or Sphe- - 


loſe ricall. 
1-28 S 23 Plane ſurfaces are ſuch as areli- 
NH  B- fnited £quallyeither withright, or 
=: els with crooked lines. 
Plane ſurfaces limited equally with right lines, 
are ſuch as haue either 3.or 4, or more rjght 
lines for their limits. 
Plane ſurfaces equally limited with 3. right 


lines,are triangles, which hane their denomi- 


nations either Hom the lines that incloſe them, 
and then they ateſaide to be of equall ſides, of 
equall feere,of inequill fides and feete: or els 
from their angles,and ſo they are ſaid to be right 
angled, obtuſe angled,acute angled. 

Plane ſurfaces equally lim! ted with 4. right 
lines,are either paralle'ogrammes, wherof ſome 
are (quires, ſome long quad; iglesſome Rhom- 
bes,ſome Khomboidss: or els, taey are Trape- 
Zia,or Tables. 

Plane ſurfaces equally limited with more the 
foure right lines,are ofmany ſortes, asa Penta- 

on,an Hexagon, &c. 

Plane ſurfaces equally limited with crooked 
lines, are circles, whoſe parres are called arkes, 
portions,or ſeCtions, aſzmicircle, a quadrants 
ſegment,or a ſeCtor ofa circle. 

Arkes are pairs 6 of the circumference of a ts 
Ci& 


C ard I/ironomicall texrmes, 


le ſeparated by chords, | 
Portions or ſections are thegreater and leſle 
ſarface of the circle, diſtinguiſhed by a chord. 
Aſemicircle is that which 1s conteined vnder 


thehalfe circumference, and the Diameter. 


Aquadrant is the fourth parte ofa circle, in- 
cluded within 2. ſemidiameters. | 

A Segment or ſector of acircle, is a figure 
conteined vnderan arke of the circumference, 
and 2. right lines drawen from the centre. 

Sphericall ſurfaces are ſuch,as are limited and 
conteined vnder inequall,thatis,vnder depreſ- 
ſed andeleuated lines. 
2 Sphericall ſurfaces are either conuexe, or 
concaue. 

Conuexe ſphericall ſurfaces are ſuch, as doe 
bound the body on the outward parte. 

Concaue ſphericall ſurfaces are fuch;as do lis 
mit the body on the inward fide. 


Of Angles, Chap. 4. 


AN Angleis made by the alternate or croſſe 
meeting of lines or ſurfaces. 

An Angle 1s either ſuperfictall,or ſolide. 

In a ſuperficiall angle there are to be confide- 
zed, the definition,and the diuifion, 

A ſuperficiallangle isdefined to be the touch 
of two lines, the one inclining tothe other in 
one ſurface. 

1 Superficiall angles are diuid:d two waies,for 
they are conſidered cither by them ſelues, or re- 
atluely, 

B 2 Super® 


Alternate angles are ſuch as one linefalling; 


Fhe deſcriptions of Geomncall 
Superficiall angles conſidered by themſelues, 
are cither plane, or ſpherical, 
Plane ſuperficiall angles are ſuch as are 


drawen vpon a plane ſurface,and they are either 


-Figatlined,or crooked lined, or mixt. | 
Right lined plane ſuperficiall angles are ſuch 
as are made by rightlines onely,and thole lines 
are either perpendiculare, wherofa right angle 
15 made, which is alwaies equall yato the right 
angle next adioyning vntoir ſelfe: or not per- 
pendiculars, wherof'is made either an acute an- 
gle,leſſe thena right angle, or an obtuſe angle, 
greater then a right angle. 
- Crooked lined plane ſuperficiall angles are 
ſuch, as are made of crooked or bowed lines 
onely. _ 
Mixt plane ſuperficial angles,are ſnch,as one 
right and one crooked line doth make, 
Sphericall ſuperficiall angles, are ſuch as are 
drawen vpon the conuexe 1urface of the ſphere, 
differing accordiag to the compaſſevf the grea- 
teſt circle, deſcribedfrom the very toppe of the 
ſeCtion. 5-6 | 
Superficiall angles are conſidered relatiuelye 
when they are compared with others, in whoſe 
reſpett they are called ioynt angles, verncall, « 
alrernate,and oppoſite angles. 
Ioint angles are ſuch, as a right ne falling v- 
pon arightline,maketh oneither ſide. 
 Verticall angles are ſuch, as the mutuall 10y- 
ning together oftwolines, doth make on con- 
trary partes. ; 


ypon 
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"and dftrowonicall terms; 
vpon 2, dooth make both on the right and lefre 
hand of either ofthem, aſwell within as with- 
out, 

Oppoſite angles are thoſe that can haue no re- 
lation vnto any one ofthe former. | 

Aſlolide angle is that which is conſidered in 
ſolide bodies, contetned vnder more then two 
plane angles, not ſituated in one and the felfe 
fame ſurkace. 


Of Bodzes, Chap, 5. 


THe kindes of the third magnitude which: is 
4 calleda bodie, are diuerſe: ſome are regy- 
lare,others are Irregulare- | 
Regulare bod:es. are ſuch as are limited by e- 
qualſurfaces,the which ſurfaces are either cur- 
ned round,or foulded one toward another. 
The ſurfaces turned round, are either the e- 
quall ſecjons of circles, or right lined figures: 
Equall ſetions ofcircles,are ſuch as either fil 
vp the whole plane,and by them the ſpheres are 
made, orels they are cut out hollowe in the 
mid{t,wherofare made orbes, either yniformed 
or difformed. 

.'Righr lined figures limiting tegulare bodies, 
are either right angled triangles, wherof Pyra- 
mides are made,whoſe ypper parte is called the 
Cone.,or toppe,and thenether parte and: plane 
ſurface is called the baſe,or ſquare or quadran- 
gulare figures on the. one fide longer, from 
whence are deriued figures long and broade, as 
pUlers,or cylinders:or els they are of other ſor- 
OT tes, 


The deſcriptions of Geometricell 
tes,which areinfinite, from whence diuers for- 


mes and kindes of bodies are drawen. 
The regulare bodies conteined ynder ſurfa- 


ces, folded one toward another, are onely theſe 


5. the Tetraedrons,the Hexaedrons, the Oftae- 
drons,the Dodecaedrons, and the lcoſaedrons, 
Irregulare bodies are ſuch,as inequall ſurfaces 
do limit and deſcribe,the which ſurfaces are et- 
2r turned rond,or folded one toward another. 
The ſurfaces turnedround and making irregu- 
lare bodies, are either the ſeCtions of circles,or 
els they are inequal! right lined figures. 

The ſeQtions ofcircles, are either greaterthen 
a ſemicircle, wherot the lenticulare bodies are 
made : or els they are lefſe then a ſemicircle,and 
therby are the Oualles made. 

The inequall right lined figures by whoſe c6- 
verſion the irregulare bodies are made, may be 
of whar ſorte ſoeuer, wherby diuers kindes of 
veſſels are framed,either wanting or exceeding 
the regulare forme. 

The Irregulare bodies made of inequall ſurfa- 
ccs folded one toward another, may differ in- 
finitely. 


Of the name and d efinition of the Sphere, C hap.s. 


N as mutch as we make often mention of the 
Sphere, and thereafter do inti:le this preſent 
treatiſe the doQtrine of the Sphere , it ſhall nor 
be amiſſe to declare the name, and the definitt, 


on therof., 


The name is vſcd judiuers ſignifications. 
| I, It 


> A 


asxd Afrinomicall fermes. 


7. Itfignifieth ſometime any ſolide regulate 
bodie, limited with one ſurface onely, 

2. Sometimes it ſi-nifieth an inſtrument that 
doth ijultifie the apparences of heauen, and con- 
teinerh the celeſtial circles,and is otherwiſe ter- 
med a ring or materi21l ſphere, 

z Sometimes it fignifieth the whole worlde, 
wherunto all the coditions of the ſphere may be 
applied: For it is aſolide bodice, wkerin nature 
abhorreth that any emprines ſhould begs: It 
hath a ſphericall forme running dayly about his 
owne Axis without intermiſſion: Ic hath a point 
placed inthe midit therof,namely the earth, 

The definition thereof,as it fignitieth any bo 
dy, is by 70. de ſacro baſes, ſet downe twowaites, 
the one after Encl, 11, Elem, the other out of 
Theodoſins. 

The definition thereof taken out of Exc/rde, 
conteineth the Geometricall deſcription of the 
ſphere: For the ſphere is defcribed' by the fixed 
and vnmoued diameter, and by the arke of the 
ſemicircle, which mult be fuily brought about, 

The definition of a ſphere according to T heo- 
dsſzus, determineth, firſt the orbiculare forme, 
euery parte whereof is equally diitant from the 
centre: ſecondly the princjpall partes, as the 
conuexe ſurface which is but one, and the cen- 
tre,thatis, the point in th? midſt equid:ſtant 
from euery patte of the ſurface, and the Axis, a- 


bout which the ſphere is rourncd, and which is 


limited by the 2. poles. viz, Thz Notth pole or 
pole Arctick,and che fouthpole or pole Antarce _ 
ticke ; and thirdly, the foliditie; For itis acom- 
plet 


The deſcrip tions off Geometrical 
plete body, hauing all the dimenſions. 


The dinifion of the celeſttall Sphere. Chap.7, 


'TJze celeſtiall ſphere, according to Jo. de acre 
boſcs, admaitteth a double diuifhon, according 
to ſubſtance,and-according to accident. 

The celettiall ſphere conſidered according to 
the ſubſtapce,is diuided into ſeuerall orbes, in 
the which ve ate to note the number, and the 
cauſe. 

The number is diuerſly ſer downe: For the an- 
cientes contenting themſelues with 8.orbes on- 
Iy,did diſtinguiſh them into the orbes of the ;7. 
Planets,viz,othYy SOL Þ and), andthe fir- 
mament of the fixed ftarres : And the later A 
ſtronomers vnto the time of A/phoyſws, into 9. 
orbes : but the Moderne, among whom Pwrba- 
chrus was the firſt, added the tenth. 

Thecauſle is conſidered either in the diuerfitie 
of their number, noted both by the former 
and later Aſtronomers,or 1m their order. 

The ancient Aſtronomers noted their diuers 
number,cither by the brightnes of the Starres, 
reconing fo many orbes as theyperceiued to 


conteine any ſtarres ; orby the peculiar morion - 


ofeach ſeuera!l orbe, reconing ſo many orbes 
as they found fimple motions belonging there- 
unto. 

The later Aftronomers,for inſtruction and the 
better reconings ſake, addcd rhe ninth and the 
tenth,as circles necefſarye for the vnderſtanding 


ofthe motion ofthe 8, ſphere, ynknowne vn 
þ 2h ) the 
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the ancient Aſtronomers. ' |, - 


The order is proued, 1. by the ſlowermotiors 
ofthe higher, and the ſwikter motion of the lovy- 
er orbes+2..þy the occultation or hiding of the 
higher ſtarres,by the lower : 3. by the dwerftic 
of apeQ,cither great, or litrle,or infenſible; _ 

' The celeſtial ſphere conſidered according yr- 
to accident,thart is, according tothe fituation of 
theheauen, or the courſe, of the ſtarres,is di- 
ſinguiſhed inro a right, oran oblique ſphere. 
The right ſphere-belongeth ynto. thoſe that 
dwell vader.the EquinoCtiall, who (by reaſon 
that the poles of the world, about the wich the 
ftarres are carried by the. firſte, moueable, haue 
nane-elejation, as alſo for that the Horizon 
cutteth all the paralleles, vnder which the ſtars 
do-goe;atright anglts)perceiuc no reflexion iti 
the diurnall-metion of the ltarres. | 

The ſphereis ſaid ro be oblique, wherein the 


| © and the reſt of the ſtarr es are;caryed from, 


the Eaſt into the Weſt, by an oblique morion, 
and-it.is Septentrionall ynto thol(e. that haue 
the. North pole eleuated, and Meridionall. vato 
thoſe yndet the Southerue eleuation, 


The partition of cbewbate worlde : and the com- 
pariſon - of the, celeftiall, with the Elementall 
Sphere, Chap. 8. 


Ti whole frame of the worlde is made of. 


ſome certain and thoſe more principall an 


notable partes, wherof there is firlt the number |. 
| G | 
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The Heſcriptionsof Geomerricall 
and thename,and thenithe difference to be coh- 
fider ed. | 

The number and name is double : For the 
partes are either ethereall,or ſublunare: 

The zthereal].that is, the celeſtial parte(with- 
outthe which Philoſophie adnutterh nothing 
to be;although the Diuines do adde the third, 
Which they call Angelicall; and the Platonickes, 
intellefuall) is that, wherot we intreaced in the 
7, Chapter. | 

The ſublunare is that which conteineth the 
elemenrall bodies,and thoſe either fimple, as 
the fire, the aer, the water; the carth : of els mix- 
ed,which are diuerſe and innumerable, ingen- 
dred of the 4. elementes, cither perfe&tor im-- 
perfect © Teens | 

The difference or difimilitnde of rhe partes 
of the worldeis that, whereby they are diſtin- 
= ed one from another; either in-reſpect of 
their ſftuarion,or of their dighitie,, magnitude, 
motion, or ther office, OO 

They are diſtinguiſhed according to their 

Ffiraation: For the celeſtiall parte hath obteined 

the higher place, rhe elemental the lower.--: : - 
Their diſtinftion according to dignitie,is no- 
ted in the partes conteined by the celeltiall Re- 
gion, which partes are bright and immorrall, 
andby theetemenrall region,thoſe partes being 
of their owne nature obſcure and decaying : oc 
els,it.is noted in thepartes conteyning, wherof 
e oneis altogether withour alteration,neither 
increaſing nor diminiſhing, the other is conti- 

nually ſubic& yntogetieration and Corruption, 

| - an 


end 4ftronomicalltermes. 


and is increaſed and diminiſhed. 

Their diſtinion according to their magni- 
tude is conſidered, in that the celeſtiall parte 
with the great compaſle thereof, doth couer all 
thinges,like athing without meaſure andende : 
but the elementall parte is couered within the 
compaſſe of the heauen, the diameter thereof 
conteining the diameter of the earth, 23.tynes. 

Their diſtinfion according to thei motion, 
is in thattheceleſtiall parte hath a circulare,and 
a ſphericall motion : the elemearall,a right mo- 
tion,more imperfe& then the circulare. . 

Finally, they are diſtinguiſhed according to 
their office ? For of thoſe thinges that are ingen- 
dredin the elementall parte,the heauen, wor- 
king by a continuall motion, 4s as it were the 
formall and efficient cauſe; from whence life is 
deriued : andthe elementall parte,whichisſab- 
ie&t vnto paſſion andalteration,is asitwere the 
materiall-cauſe , from whence nouriſhment 
doth proceede. 


The reaſe on of the ſublunare ; or elemental Regi- | 


en, Chap. 9. 


T He Elementall region, which the heayen en- 
compaſſeth, comprehendeth within-1r the 
elements,wherin we are fo conſider the. defini- 
tion , the number, and the-ſituation or ocder. 

' Theelements are ſimple bodies,aſyellinre- 
ſped of the mixtbadies which ace. ynderitogde 
to:be.compounded ofthem,ag ofthe ſimple and 
leaſt partes: as alſo in reſpeRof the diuibonter 
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T he deſcriptions of Geomerricall 
that they cannot be dinided into bodies of di. 
ners kindes( ifthey be giuen pure aud: without 
mixture. For thevſe of liuing creatures, and 
things growing doth make them impure.) 

The elements are 4. in number,found ſo to 
be,by ſenſe, and by reaſons, I 

Theelements are found to be foure by ſenſe 
(which the Phyſicians doe follow):Firlt for that 
moreſimple bodies cannot be ſhewed: 2, na- 
ture hath alotted ynto them certaine places, to 
the end that other things might bythe be bred, 
and nouriſhed: z,nothingels can cuidently be 
ſhewed, wherof other things may be made: 4, 
in liuing cretures there are-certain parts,agrea= 
ble vato the natures of the ſeuerall elements. 

The Elementes are found to be foure, by 
two reaſons: the former whereof is drawen 
from the number ef the foure prime quali- 
ties , and th- feure folde poſſible - knitting 
togetherofthem. For heate maybe ioyned ei- 
ther with drineſſe, which two make fire, or els 
with moiſture,which two do make vp aer : and 
colde may betoyned with moiſtare, as ir com» 
meth to paſſe in the water : qr with drineſle, as 
in earth. The later reaſon is taken from the fow- 
er folde difference of the right motion : For the 

-elemeants are diretly moued;either vpwarde or 

downward. 

Such things as moue vpward as light thinges 
do, are ſaid ſo to do, either fimplie, as the fire, 


which;is the lighteſt of the reit : or reſpeiue- - 


-lie,as the acr, which islighter then the water, 
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" aud Aſtronomical termes 

Such things as moue downeward, as heayye 
rhings do,are ſaid ſo todo, either reſpettiuelie, 
as the water compared ynto the fire,and aer : or 
ſimplie as the earth, which is the heauicſt of all 
the reſt. 

Theſituation and order ofthe Elementes, is 
found either by their motion,or els by the com- 
munication of their qualities. 

And firſt by the motion : For inaſmuch as 
the fire and the acx do naturally moue vpward, 
the fier ſhall occupy the higheſt place: the aer, 
an vpper place : and for that the waterand the 
earth do naturally moue downward, the water 
ſhall poſſeſſe a lower place , and the earth the 
lowelt, 

Againe, the order of the Elements is found 
out by the communication oftheir qualities,for 
it were ynſtt that ſuch things as are merely con» 
trary, but ſuch as in ſome Tow can/ agree toge- 


ther,ſhould be nigh one another; The fire there |. 


fore ſhalbe ioyned ynto the acr, by reaſon ofthe 
heate common vnto them bgth :- the aer ynto 
the water, by reaſon of the common moiſture: 
and theearth vnto the water, by xeaſon af cold- 
neſle common to them both. 


The two folde differences, of the celeſtiall motions, 
Chap. 10. 

T He wholeframe of the world is caried round 
abour, with 2. motions, each of them being 


diſtinguiſhed from the other in name,and in 


reaſon. | | ; 
The one of themis called the firſt and __ 


- 


The deſeriptions of Geometricalt 
fall motion : bkewiſe the diurnall or worldlye 
motion, ;becauſe itbringeth the day vnto the 
world. For in.this motion the © and all the ce- 
leſttall bodies doeuery day ariſe and fet 3 they 
call italſothe violent,and rapt motion, becauſe 
by the violent ſwiftnes thereof, it carricth with 
irrne reſt of the Spheres: : 

The other is called the ſecond and particular 
motion,altogether contrary vnto the former,as 
by which all the particular orbes do refilt the v- 
niuerſa]l motion. They call it alſo Sſfer morms, 
th2 motion to rhe left hand, as the former is in 
ke ſorte called dexter, that is,the motion tothe 
right hand.. * | 

The 2. motions are alſo dftinguiſhed accor- 
ding to tn2 reaſon or the ſubſtance in the which 
they are inherent: For they differ the one from 
the other three wales. 

The firit difference is in reſpe& either of the 
whole : Forthe diurnal! motion is common vn- 
to all the celcſtia!l bodies : orels of the partes, 
or ſtarres either fixed or wandring, which haue 
a.motion peculiar and propre vnto themſelues. 

"The ſecontdifference is either in regarde of 
the ſituation of the Axes , For the diurnall mo- 
tion is made ypon the Axe and polzs of the 
world,and thertvre the Equator diuideth it in 
the middle: but the propre mo:10n is made _ 
the Axe and poles of the Zodiake, and therefore 

::e Zodiake doth cut it in the middle: Orels it 

Is in regarde ofthe poſition of the termes:inaſ- 

much as the diurna'l renolution is made from 


the Eaſt vatothe weſt, or as Plnve — mr” it, 
om 


ax 


and 4/tronemicall termes. 


.yom the right towarde the lefte hand: but the 
propre reuolution is from the Welt vnto the 
Eaſt,or from the left toward the right hand. 

The third difference is in cenſideration of the 
ſwiftnes : For the diurnall motion fulfilleth his 
courſe within the ſpace of 24. common howers: 
bur the propre motion in diuers diſtances of 
time, according to the largenes ofthe orbes : 
namely,the orbe of the fixed itarres performeth 
his circle, in 36000. yeares; of Hin 30:ofyp in 
12:of & in. yeares: of the O in 365. dayes, 
and abour 6. houres: of gin 38 4. dayes, after 
Plmie:the orbe of P ih as many dayes as the ©: 
and the orbe ofthe y, in 27.daies & 8. howres. 


The circulare forme, 'and circulare motion of the 
beanen, Chap. 11. | 


Tee Heauen is circulare in motion, and in 
figure. 

The circulare motion of the Heauen is pro- 
ved as well by 2. experiments, as by 2. argu- 
mentes. | 

The one experiment is taken from the ſtarres 


. of the 8. orbe, which both in theirriſfing & ſer- 


ting,do alwaies keepe one & the ſame habitude, 
both in regarde of the earth,and one to anothcr; 
which thing cz#n agree with none other then a 
Circulare motion about the centre. 

The other experiment is alſo taken from the 
ſtarres of the 8, orbe,alwaies appearing,and re- 
taining in diuers places the lame diſtance Gon 
» E 


The deſeriptionsof Geometricell 

the Poles, and onefrom another : which alſo a< 
greeth-with the circulare motion onelie. 

The firſt argumentis derived from the confu- 
tation of 2, opinions, wherof the one ſuppoſeth 
that the motion of the heauen is dire& and mf. 
nite : which ifit were,the ſtarres ſhould vaniſhe 
out of our ſight : The other, that the ſtarres in 
their ſetting are quenched, and in their riſing 
are lighted againe :as Herecl:rus affirmed, which 
1s abſurd,both in reſpe& ofthe motion,which is 
perpetuall and conſtant in it ſelfe : and of the 
contrary power, Whichcannot be in the earth: 
as alſo in regarde of our Antipodes, whoſe Weſt 
is our Eaſt. 

The ſecondargumentis drawen fromthe dig- 
nitie thereof : For the circulare motion 1s the 
moſt worthye, and mote perfe&then the right 
motion, inaſmuch as it breedeth no ſciſsion or 
cutting, and is made about the midſt of the 
whole,not by diſplacing the whole bodie, but 
by the onlie rackengaabie ſucceſſionof the fitn- 
ation of the partes. 

The criculare figure of the Heauen is proued 
partely by ſimilitude,and partely by reaſons. 

The ſimilitude is this : namely that this ſenſi- 
ble worlde is the image of the firſt Archetype, or 
paterne of the worlde, who is without begin- 
ningor end. | 

Thereafons do containe either the commodi- 
tie of the circulare figure,or the neceſſitie. 

The commoditie confiſteth either in the capa- 
citie, or els in the ſwiftocs or aptnes vnto 
motion, | 
RE? The 
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The capacitie was fit for the heauens, in that 
they vere tocomprenend ail other things. For 
the circulare fiznre is the grateit of al other, cir- 
cumſcribed with.equall convexittes, 

Th:ſwiftnes or aptnes vato m9:ion, is either 
belonging vnto the diurnall morion,callcd alfo 
the rixht hand monon , natucull vato the Heas 
uens: orels vnto the ſecoad motion, which re- 
fiteih the former. 

The reaſons drawen from the necellitie ofthe 
circulare figure, are ether in reſpect of the 
whole world : For if the Heauen were of any 0« 
ther figure, there mutt needes be fome emprie 
place,and a body without*aplace : or els in re- 
g:rde of the celeſtial orbes, which either could 
not be tarned about by diuerſe motions, or els 
thy fuld fuffer a ſcilsjon or cutting in ſunder 
not without their greatenurc, 


There 15 one ſarface of the earth zid w.ter, ana 
that is round, Chap. L133 


'L = earth and the water make one g!ob2 ,and 
iris proued by cautes eithzr generall, or 
ſpeciall. | 

The generall cauſes belong vnto both the 
elements made vpin one forme, and are derived 
| from 3. heades. 

Firlt from the ſignification of the worde: For 
both in common ſpeach, and in the fcriptures,ic 
1s Called Orb: rerre, the Globe of the earth, or 
the round world, 

Secondly, from the Sphericall forme aſyell of 
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The deſc riptions ef Geometrical 


the Heauen, into whoſe round compaſle inaf- 
much as it is included,it cannot be bur it muſt 
alſo be roynd : as alſo of the ſhadowe that this 
lobe doth caſt forth : For the Maiſters of Per- 
fpeCtiae do teach vs,thar ſuch is the darke bodie 
as is che ſhidowe therof, 

Thirdlye,fromrhe naturall deſcending of the 
portions,cither ofthe carth, the ſaide portions 
coueting the ceatre of the Globe,and falling y- 
pon the ſurface of the earth at right angles : or 
els af the water, ſinking alſo jato the centre of 
the worlde,fur the which their diſcending they 
gather themſclues into a round forme, and can- 
not abide ypon a plane fiface, 

The ſpeciall cauſes are ſuch, as decerne the 
roundnes of the earth, and of the water parti- 
cularely. 

The roundaes of the earth is decerned two 
wales. 

The one is according vato Longitude, from 
the Ealt roward the Welt,or contrarywiſe, and 
that either by all the ſtaxres,which indiuers pla- 
ces do not appeare at the ſame inſtant : or els, 
chcfely by the y, whoſe Eclipſe falleth our at 
one and the ſame time, but by thoſe in the Eaſt 
reconed one way, by thoſe in the Welt , ano- 
ther. 

The other is according vnto Latitude, from 
the Equator towarde each pole, gathered by 
the valike eleuation of the Pole, and inequall 
quantitle of the daies, both which increaſe vnto 
rho{2 thar goe fromthe Equator towardes the 
Norch or South, 

The 
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The roundnes of the water is decerned by to 
kens deriued from the ſwelling of the droppes, 
either hanging, or throwen vpon the dult, or 
laide vpon the mofle of boughes : as alfo from 
the ſwelling of the Sea, by meanes whereof the 
Land cannot be ſeenefrom the Shippe'belowe, 
although from the maine toppe it may: and a- 
gaine ifany ſhining thing be taſtened to the top 
of a ſhip ſaying farre from the ſhore, it deſcer- 
deth by little and li:tle,according as the Shippe 
runneth further off, and at the laſt is hidden 
from the ſight, 


The ſituation, mmobilitie, and magnitude of the 
terreſtriall Globe, Chap. 13, 


Te earth or globe of the carth and water, 
harh ſituation,reſt,and magnitude. 

The fituarion as being in the centre, or the 
place of the worlde farthelt diſtant from the 
extremities thereof,is proued by arguments et- 
ther dire&,or indirect. 

The dire&are derived from the nature of the 
broken partes, expreſſed either Phyſicallye, ar 
Aſtronomically, | 

Phyſically, becauſe whereſocuer they are 2- 
bout the earth, wealwaies obſerue them, thac 
of their owne inclination they tende downez 
warde. But the centre is the loweſt place. 

Aſtronomically, inaſmuch as all thg ſemidia- 
meters of the worlde, by which heauy thinges 
deſcende,are continued through the centre of 
the worlde, and there they cut one another. Sg 
D 2 tac 
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The deſcriptions of Geometricall 


that where the ſeion is made,there muſt needs 
be the place of the earth, 
Theindirect arguments conſiſt in tyyo ſup- 
poſitions, | 
The one,that the eatth were in the Axis of the 
motion ofthe Heauen royarde one fide,{8& then 
ſhould be taken away the apparent reaſon of 
the middlc Heauen ; the reaſon of the ſhadowes 
Equinottiall, Solſticiall, and plagall: and the 
reaſon of the vmuerſall EquinoCtialles, 
The other ſuppoſition, that the earth: were 
without the Axis,temoued from the poles, et- 
ther to the Eaſt orto the Weſtwarde, and then 
ſhalbe taken away,both in the riſing and letting, 
the equall quantitie both of the dates, ſhadowes, 
and ttarres. 
The Reſt of the carth excludeth al locailmoti- 
- on,cither right or circulare. 

The right motion is that which is made from 
the mi:{ſt, and it is either natucall and peculiar 
vnto the earth : For otherwiſe it ſhould come 
to paſſe that heauy things ſhould aſcend : or els 
itis violent, ſome ourward thing inforcing it: 
For otherwiſe it ſhould come to paſle, thar the 
arti ſhould forſake the centre of the world. 

The earth hath no circulare motion, neither 
from the Weſt to the Ealiwarde , as ſome haue 

thought : For tf ithad, all things thatare moued 
ia the acer, ſhouid aiwaies be moued to the 
weltward : Neitherfrom the Eaſt to-the Welt- 
ward,by the diurna!l motion: For then it ſhould 
be an harder matter ro trauaile toward the Eaſt, 
ﬆh:n toward the welt. 

The 
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The magnitude of the earth is nothing, being 
compared either with the whole world, wherof 
it is the centre; which is proued by Mathema= 
ticall inſtrumentes that agree with the centre 
of the world: For they at one time,and through 
the ſame ſight hole, ſhew two Starres oppofite 
in the Diamecer: or els being compared but 

' with the orbe of the ©, which is proued by the 
equail ſpaces of the dayes and nights. 


The meaſure of the compaſſe of the earth, 
Chap. 14. . 


He circuference of the Globe ofthe Earth 

and water is found out by the rule of foure 

roportiorall numbers, in which rule 3. num- 
Lore are giuen,and thefourth is vnknowne, 

The three numbers giuen,which conteine the 
proportion of a ſegment of a celeſtiall circle 
vnto the like ſpace on the earth, are : I, the diffe- 
rence of Latitude ;2 the viatorie diſtance : 34 
the circumference of the whole heauen. 

By the difference of Iatiiude is vnderſtoode, 
ſomany celeſtiall degrees, as any terreſtrial pla- 
ces are diſtant aſunder, 

The viatorte diilance,is that terreſtriall ſpace 
of waye, that is anſwerable vnto one degree, or 
any other difference of Latitude,and it 15 found 
out 3. manner of wayes, 

Firlt, by the diſtance of any two places vpon 
the earth, ſituated vnder one meridian, the faid 
diſtance being preciſely tryed. 

Secondly , by the latitude of both places, - 
ener 
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ther obſerued by inſtruments , or taken out of 
Tables. 

Thirdlye, by ſubdutting the lefſe out of the 
greater: for ſo the difference of latitude ſhall ap- 
peare, whereunto the ſpace of way knowen be- 
tweene the places geuen, ſhalbe anſwerable, 
Whereby vnto each degree of a great circle in 
the heauen, thereare anſwerable ypon the earth 
after Prolemee, furlongs 5 00.paſſes C25 00.grea- 
ter leagues 1 5.Afﬀter Eraro/thenes, furl.700. paſl. 
$7500 leag, 21. 5. 

The circumference of the whole heauen(con- 
teining 360.gr.)is the 3.number in the propor- 
tion: 2, for that of a little and of a great globe, 
there is the like reaſon; 2,becauſc the terreſtriall 
——_ hath the ſame centre with the celeſti- 
all. 

The fourth number of the proportion, that is 
the circuit of the greateſt circle in theearth,hath 
2.conſiderations. 

The firſt is the maner of the ſearching there- 
of, and thatis,firſt by multiplying the third num- 
ber, that is, the circumference of the heauen by 
the ſecond, which conteineth the ſpace of way 
vpon carth : and then by dividing the product 
by the firſt, which is the difference of latitude. 

The ſecond confideration is of the quotient, 
or manifeſtation 'of the content , which accor- 
ding to Prolemee is miles 22550. furl. 180000. 
paſ.22500000.greater leagues, - pp» pamangin 
to Eratofthenes, miles 61250. furl, 25 2000, pall, 


612.5 0000. greatet leagues 7875. 
The 


and I/tronomicall termes 


The meaſure of the Diameter , and Semidiameter 
of the earth , as alſe of the Area and Surface 
thereof, Chap. 15. 


IN meaſuring the terreſtriall Globe, wee con - 
der either the ' Diameter , or the Semidia- 
meter, or the Area, or: the conuex ſurface 

thereof. 

The Diameter is meaſured by the properti- 
on thereof vnto the whole circumference,by the 
rule of foure proporrionall numbers , where- 
in againe three are geuen , and the fourth is 
ynknowen. 

The three numbers genen, beeing throughlye 
knowen and ynderitood, mult be qduely placed, 
and they muſt conteine two things. 

The firſt is, the proportion of the circumfe- 
rence of a circle vnto the Diameter thereof, 
Which is 7r:pla ſe(qwiſeptima : that is to ſay the 
circumference is ynto the Diameter,as 22.15 vn- 
to 7. 

The ſecond is the greateſt circuit of theearth 
in any meaſure, which was ſet downe in the 14. 
Chapter, ; 

The fourth nnmber of the proportion being 
ynknowen, is the Diameter , which is ſought, 
firſt by multiplying the thirde by the ſecond, 
which is 7. &diuiding the produdt by the firſt, 
whichis 22. then by ſubduQting the 22. parte 

(which commeth forth of the diuifion of the cir- 

cumference by 22.) outof the circumference,8: 

dividing the. remainder by 3.whereupon ariſeth 
the content ofthe Diamerer,aftes Proleree con- 
teining 
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The deſcriptions of Geometrical! 
telning miles 71592. furl. $7272#, paſſ 7159096 
T7- greater leag 1918... Aﬀter Fraroſth. mi'es 
19488 7. fur.801812,.paſl.1948863 Syp.greater 
leag, 2505 '3 : | | 

The femidiameter is the diſtance between the 
conuex furface of the earth, and the centre ther- 
of (which ſome do imagine to bee the place of 
hell) th- ſaid diſtance is found two waies. 

T By ih? proportion of the circle ynto th< Se- 
midiaiveter , which is ſexr#ple ouer and belide 
8&2 Or a$ 44: 1S \NtO 7. 

2 By diuiding the Diameter into two parts:by 

which meancs it ſhall bee found to conteine af- 

ter Prolerzee, miles 35 794, furl 28636. paſſts, 


3579545 greater leap, 859.5. After Eratofthenes, 
miles 9744. furl. 40090. , paſl, 974431. greater 
leag. I2jz2>, 
' The Area or plane is founde by multiplying 
halfe the circuit of the earth taken 1n anye 
knowen meaſure,by the Semidiameter thereof. 
The conuex ſurface that couereth the whole 
earth, is founde by multiplying the terreſtrial 
Area orplane, by 4. 


The generall definition and diniſion of the circles, 
Chap. 16. 


N as wuch as the ſurface of the Heauens 1s 
ſpherical,and their motion circulare,therfore 
for the better conceiuing of the reaſons of the 
celeſtial moti6s,they are diſtinguiſhed into cer- 
taine circles as partes , whergof we are to ſhevy 
the names & the diuiſion, | 
ſa 
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all which haue the ſame poles with the world, 
IK 15 


and Aſtronomical termes, 


In the names we are toconſider their accep- 
tion,and their diuerſity, being notwithſtanding 
all one in ſignification, 

The {acception of the name Circle, is of two 
ſortes, Geometricall,and Aſtrenomicall. 

The Geometricall acception,is when acircle 
Is taken for aplane figure, which oneline equal- 
ly diſtant from the centre doth encompaſle. 

The Aſtronomicall acception is ether as it ſig- 
nifieth a circular line, or a circumference wan- 
ting breadth : or elle a circulare ſurface, which 
hath breath therunto adioyned. 

The diuerfitie of names all one in meaning, 
is when circles are called (amongeſt divers Au- 
thors )threds,compaſſes, orbs, ſegments,rings, 
paralleles & equidiſtant lines. 

The diuifion of circles is diuerſlye delivered 
by the Greekes and Latines,in three reſpeCtes. 

Firſt in reſpeC& of the materiall ſphere, within 
the which ſome of the circles are not placed, 8& 
are therefore called extrinſecal,fixed, and mani- 
fold , as the Horizons and the Meridians : 0+ 
thers are placed within the ſphere , & are ther> 
fore called intrinſecall, moueable, and ſingular, 
as are the two polares,the Equator, the zodiak, 
the two colures,and the two tropickes. 

Secondly,in reſpe& of the poles of the world, 
or the twofolde motion of the heauen: and in 
this caſe the Greekes diſtinguiſh them againe 
into three ſortes. 

- The firſt are /paralleles, in number 5. namely 
the 2.polares, the 2, tropicks, and the Equator, 
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The deſcriptions of Geometricall 


are equidiſtant on all fides,and ſerue the fyrſt of 
yniuerſall morion . 

The ſecond are oblique circles, in number 2, 
namely the Zodiak ſeruing the ſecond motion, 
the Horizon, the milke way , all the which lye 
oblique betweene the poles. 

The thirde are thoſe circles that are drawen 
through the poles, and they are alfo 3. in num- 
ber, namely the EyuinoRiall and ſolſtitiall co- 
lure, and the Meridian £7 * 

The thirde diuifion ofcircles is in reſpefte of 
their quantity, according whereunto ſome cir- 
cles are called greater, and ſome leſle. 

The greater circles are in number 6. namelye 
the Equaror,the Zodiak, the :. Colures the Ho- 
rizon and the Meridian,all which are equall one 
ynto another , and cut the ſphere into equall 
pieces - 

The lefle circles are in number 4. namely the 
2. polares, and the 2. tropicks, which are not all 
of them equall one vnto another.,neither diuide 
they the ſphere into two equall pieces, 


Of the greateſ? circle conterning the meaſure of the 
#4 motron. Chap. 17, 


He whole heauen or vniuerſall frame, tur 
ned round by the firit motion,doth in the 
middle place berweene the 2. poles, def. 
ſcribe a certain circulare compaſſe, whereofwe 
are to conſider the name, the definition, the 
commodirye. | | 
- The name thereof is diuers: for itis mg" 
: calle 


c 


; and 1/fronomicell termes - 


called inmenic, 4equidialis, that is , if we may ſo 
tearme it, equid:all, ſometimes the line or the 
orbe of the equalitye or equation ofthe day: 
ſomerimes the EquinoGtiall and Equator: and 
lometimes the girdle of the firſt motion or mo- 
ueable. 

The definition thereof js that , wherein the 
magnitude , fituation, and equall conuerſion 
thereof are conteined, 

The magnitude thereof is conſidered , in chat 
itis the greateſt circle, & hath theſe 2. proprie- 
ties,the one,that it diuideth the ſphere into 2. 
equall partes, the other, that it hath the ſame 
centre with the world. 

The ſituation thereof is in the midſt between 
both the poles of the world, in which reſpett it 
differeth from the reſt of the paralleles, and ob- 
lique circles. 

The equall converſion thereof, 1s that perfet 


renolution which it fulfilleth within the deter- 


minate ſpace of 2 4.howers. 


The commodity thereof is great & manifold, | 


andiriseither Aſtronongcall, or Geographicall, 
The vſe therof in Aſtronomical matters, is ſeen 
chiefly in 4.thinges. 

' Eirft by the helpe thereof we vnderſtand the 
meaſure of the firſt motion, and thereby recon 
the time, which is the meaſure of the firlt motio. 

Secondly , it helperh vs in the finding out of 


the EquinoQialls,and that in two reſpeQs. 


The one,in reſpeR of the whole Earth . For e- 


* uery Horizon of euery countrey diuideth the E- 


quator onely of all the paralleles, into 2. equall 
E z pieces, 
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The deſcriptions of Geometricall 

- pieces, whereby it commeth to paſſe, that when 
the © isin the EquineGiiall,the day &the nighe 
throvghourthe whole worldare equal. 

The other in reſpeRof certaine Regions. For 
thoſe that dwell vnder the Equator,in whatpart 
of the heauen ſoeuer the © is, haue alwaies the 
Aequinotiumzor the day and the night equal. 

Thirdly thereby we find our both the fituatis 
of the Stars euther toward the North , or toward 
the South , becaule it diſtinguiſheth the North 
part of the world, from the South : as allo rheir 
a a either Septeatrionall or Meridio- 
| | 

Fourthlye , throughe the helpe thereof, wee 
ſearch the length of the artificiall day, = 

The vtility therof in Geographie is ſeene 1n 3, 
thinges. ' TN | 
1 thereby we ſetenery town in his due place, 
1n the terreſtrial Globe. 

2 lc bringeth vs vnto the knowledge of all 
the paralleles, aſwell celeſtiall as terreſtriaMf;' 
3 Bytheayd thereof wefiniſh the deſcription 
of the earth, | FER 


Of the greateſf circle meaſuring the ſecond mati- 
on, Chap. 18, * EL 
jr, 
He ſtarres of heauen which are mooued 
routid about from the: Welt towarde. the 
Eaſt, doe deſcribe in-cthe midſt betweene their 
poles , a certen circulare ſurface common to 
all the planets, and acerten circulare line pro- 
pre yaro the © onely, OILUS 
Con- 
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, and Afrrontmicall germes, 


.? Concerniog thefcirculare ſurface, there are 
deliuered by the Aſtronomers to be conſidered, 
.the names, the definition,the meaſure, and the 
vie thereof, | 
The names are diuerſe , drawen either from 
the Greekes, or from the Latines, ' 
The Greekes call it the Zodiake, either of «1, 
lyfe,for that it is the path wherein the ©, (taken 
to bee the aurhor of life) doth walke: or elſe 
of 2xdw,a liuing creature , for thatche ancienc 
Aſtronomers, haue beautifyed this circle with 
the figures of certaine liuing creatures, - 
The Latines rearme it S-gayfer,as catrying the 
ſrgnes, they call ir aifothe oblique circle, or the 
circle leaning a fide. ; = 
The definition cont2ineth .the magnitude', 
the oblique ſituation , and the limites thereof, 
| Concerning the magnitude therof,this is 0n- 
ly to be conſidered : that it is one of the greater 
circles, Ep had | 
The oblique ſituation thereof, is either in reſ- 
pect ofthe paralleles, which it ciitteth atinequal 
angles: or of the nregulare afcenſions, and def> 
cenfions,or of the poles of the werld, from the 


” 


which it is not equidiſtant. 
" The limites thereof are the-2 tropicks,whichix 
toucheth, and diuideth the Equatorinto two e- 
quail partes, declining theretromby little & Þ- 
tle vnto the diſtance of3r. gr.z8. mi, 
.. The meaſure thereof is eitherjaregard ofthe 
length that ie harb,or of the breadth. 
The length thereof is 360.gr. and is diuided 
into 6.Northsen fignes,as,Y. &. IL. $5. + 
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The deſeriptions of Geometricell 
'& into 6. Southren ſignes,as >-,m2, 5.24, 
- The b:eadththereof is 16.gr-as wel in regard 
ofthe roming of the planets fromthe tcliprick, 
and ſpecially of g. & F. asalſo in reſpect of the 

Pprincipall conſtellations, whereof the greater 

artdeclinerh from the midſt of the zodiake. 

© The vſeis chiefly ſeenein the obliquitie there- 
of; for thereby itfalleth out, thar the partes of 
heauen,do with the more eaſe maintaine their 
.courſz againſt the firſt and vniverſall motion: 
as alſo that the ſtatres may ſometimes bee in the 
South, and ſomtimes inthe North, for the grea- 
ter benefite of the inhabitants of the earth. 

* Thecircular line propre vato the © onely, 
hath diners names, withthe definition. & com- 
modity peculiarly appertaining thereunto. 

- Iris called the. wheeling, the way, the courſe, 
the place ofthe, the Eclipticke line, alſo the 
burnt line, and the diuifion of the zodiak. 

The definition thereof, is that whereby it is 
calleda greater circle, diuiding the breadth of 
the zodiake into 2.equall partes. 


- The commoditie thereof is nated as well in 
deſignin2 the Eclipſes of the © & g, which ne- 
uer happen but when both. of them are vnder 
or yery neere the Ecliptick line; as alſo in di- 
ſinguiſhing of the 4.quarters or ſeaſons ofthe 


yeare. | 


Of certaine termes whereby the flarres hane rela» 
t10n Onto the aforeſaid circles, C hap. 090. ---: 
T= whole number a{wel of the fixed ſtarres, 
ds alſo of the planets , bath relation gy” 
t 


aud Afronomicall termes 
the Equator,andtothe Zodiak, | 

They haue a twofold relation vnro the Equa- 
tor, either in regard of the orbiculare longitude 
of the Equator,or of the laterall poſition,therof, 

In the orbiculare longitude of the Equator we 
are to note the names, and the definition. 

It is ſometimes called the longitude of a ſtar; 
and ſometimes the right aſcenſion. 

It is defined: The atke of the Equator compre- 
hended betweene thehead of >, and the ſe&i- 
on of a uu circle paſſing throuph the poles of 
the world and the true place of the ſtar. 

The lateral poſition hath alſo name, definiti- 
on,and diviion. 

It is called the declination of a ſtarre. 

It is defined to be : The arke of agreat circle, 
paſſing through the poles of the world, and the 
true place of the ftarre, the ſaide arke being in- 
eercepted betweene the Equator, and true place 
of the ſtarie, 

It is diuided irta the Septentrionall,and Me- 
ridionall declination. 

The relation that the ſtarres have vnto the 
Zodiake, is alſo two folde, either according to 
the Longitude of the Zodiake, or els according 
to the tranſuerſe dittance towarde either of the 
Poles. | 2K 

In the Longitude of rhe Zodiake we are to 
confider the name, and the definition, 

It is called Longitude: For that itis reconed 
longwaies on the circumference of the Eclip- 
ticke : it is alſo called the truemorion of the 
Statres 1g 
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The deſeriptions of Geometricall 
It is defined to be the Arke ofthe Zodiake,in- 
tercepted betweene the head of, and the ſec- 
tion ofa greatcitcle paſſing through the poles 
of the Zodiake,and the true place of the (tarre. 
In the tranſverſe diſtance we are to note the 
name.,the definition,and the diuifion. 
Itis called Latitude,becauſeitis reconed ac- 
cording to the poſition that it hath from ſome 
one fide of the Ecliptick, | 
. It is defined to be the arke ofa great circle, 
draweu through the poles of the Zodiake, and 
the true place of the ſtarre, the ſaid Arke being 
intercepted berwcene the Zediake, and the cen- 
tre of the Starre, | | 
It is diuided into the Septzntrional Latitude, 
when the ſtarres are ynder the northerly ſignes: 
and intothe Meridional! Latitude, when they 
we in the Southerly ſignes. 


Of the proportion and ſupputation of the declinati- 
on of ewery point of the Ecliptiche, or the regarde 
of the partes of the Zodiake, Vnta the Equator. 
Chap. 20, i | 

N the declination of any point of the Eclip- 

®ricke, 2. thinges are to be obſerued : the pro- 

portion,and the ſupputation. 
In the proportion we may note alſo 2ethings: 

For either they haue none obliquation, or els 

their obliquations are cquall, | 

. Thole tnat haue none obliquation, are the 

head of 1 and :>as being the. common inter- 


icRions ofahe Equator and the Zodiake,t wy 
tis 


: Fhoſs that have 6qual} obliquations,are ſuch 


C- 23 re equally diſtantfrom the Equator,and they 
es _ r greatef obliquations, or els the grea« 
"Es teit-- $564 Þ 1nge>-01 | 
he hee Ri are thoſe that haue | 
5's any diſtance lefle then the greateſt from either tf 
C- of the ſtions, and of that forte there are al- [ES 
ne wates foute. | | + 
: The greateſt obliquations are thoſe that haue | 
le, the greateſt diſtance fromthe Equator, as the q: 
nd head of &, that s,the Somer folltice : and the 1 
NS } headof's, thatisthe winter ſolftice. * _ 
oy The ſuppitation is tnade either by the tables $4 * 
of declinations,or of Sines, an 5 
whe © TheTables of declinations ate calculated in " is ' | 
= fundiye places by Aftronomers,and they con- [: 
& fitef the 2. fides, the Area, and of the two ex- me 
trerhiries or endes. / : 1% 
Ds The fides areeither at the tightHand, or at the [* 
= left* thatar the left hand,to be centred into,whE wE 
ng you haue the {phe in the toppe of the table:and al 
mM thar onthe right hand, when the figne is in the iigh 
foote therof, | ot, 
; -* The Area is that, wherein at the common an- Fd: 
pr gle the deglinarion is found. Hg 54 
_ * The's. extremiries are choſe that coniteinethe 17 
. fiphes : of which extremities, the oe is called FÞ 
BY. the toppe, or ypper. parte: the other the foot , or | 
Me nethet parte of the table. $-; ; 
the | The ſupputation” that is made by the table 
wo of Sines 19 petformedby the helpe ofthe rule of 


4- proportionall numbers, wherein 3.numbers 
we giuen; and-fourch isro be ſought our. wh 
chro | F- - | 
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The deſcriptions of Gtomerricall 
« The 3. numbers giuen, muſt conteine the right 
fine ofthe whole quadrant, of of the ſemidia- 
meter: the right ſine of the greateſt declination 
ofthe ©: andthe right ſine of the diſtance of 
the point ofthe 5 aun" tuen, from the 'firlt 
ſeQion ofthe Zodiake and the Equator. 

The fourth number produced by multiplita- 
tion anddiuifion, is the right ſine of the decli- 
nation ſought, whoſe -ſubtended arke declareth - 
the number of degrees. 


Of the 2. circles called the colures , diſtinguiſhing 
the Equinottialland Solftitiall perntes, Chap. 11, 


ZOraſmuch as there are certaine pointes of 
the Zodiake and the Equator more notable 
then the reſt, therfore the Aſtronomers haue 
thought good to fic vnto thoſe pointes 2. Cir- 
cles, wherof we may conſider the reaſon of their 
name,theirdefinition,their number,their figu- 
ration or deſcription,and their yſe. 

They are termed colures, that is imperfect, in 
3. reſpectes. 2] 

I. Becauſe they appeare alwaies incomplete, 
or maymed, the which thing notwithſtanding 
ſemeth to be common with diuers other circles, 

2. Becauſe they haue ſome partes that do ne- 
uer ariſe, | | 

3, Becauſe they are carried about after an 
1mperfe&t manner, & notaccording to the poſi. 
tion of Longitude, as the motion of the Hea« 
uen is. 

; The definition conteineth their gan 
| | ep 


and L/fronomicell termes 


their interſefion, and theirmotion. 
. As touching their magnitude,they are of the 
number of the greater c1rcles. 

As touching their interſefton, they cut one 
another in both the poles of the world,at ſphe- 
ricall right angles. 

In their motion, they aremoued together with 
the ſphere. | 

Their number is two : wherof the one paſſeth 
through the EquinoGtiall pointes and the poles 


of the world,and is called either che equinoQtial - 


colure, or the diſtinguiſher of the EquinoCtialls: 
the other paſſeth through the ſolſtiriall pointes, 
and thepoles both of Eclipticke and of the 
worlde: and is called both the ſolitiriall colure, 
the diſtinguiſher of the Sollſtices, and alſo the 
Circle of the greateſtdeclinations. 

Their figuration is deſcribed by the ſemidia- 
meter of the worlde, whoſe reuolution being 
fullye perfourmed through the poles of the 
worlde and the Equinodctaall pointes, maketh 
the EquinoCtiall colure, but paſsing through 
the poles of the worlde,and the ſolltitial points, 
it maketh the ſolſtiriall cojure. | 

Their vſe is manifolde, but principallyein z. 
thinges. ; 

x. In diſtinguiſhingihe Equinodtiall and Sol- 
ſiciall pointes, 

2. In reconing aſwell the quantitie of the 
greateſt declinations of the ©, by the arke in- 
tercepted berweene the Equator and the Ecli 
ticke :as the ſpace comprehended between the 


poles of the worlde,and the poles of the Eclips 
| E's ticke 


The deſcriptions of Geometrical! 
tick, whichis alwaies equall vnto the arke of 
the greateſt declination, | 

3. Forbetter vnderſtanding of the aſcenſions 
and deſcenfions of the ſignes. 


Of the Meridian, Chap. 22, 


He Ocarried about by the firſt motion,whe 

,* itis at the higheſt,deligneth a point ofa cir. 
cle,whoſe definition, varietie,and office, we are 
to conſider. 

- The definition . taketh holde both of the 
names thereof, and ofche marter it ſelfe. 

. Itis calledthecircle Meridian, Meridionall, 
and MerinoQtiall , the circle of the midday and 
midnight, either becauſe ic diuideth both the | 
day and the night into 2.equall partes, the one 
aſcending,the other deſcending : orels, becauſe 
ſo often as the ©, according to the firſt motion, 
is vnder the Meridian,it is then either midday, 
or els midnight. 

The mareer it ſelfe is that; according whereto 
it is defined to be one of the greater curcles,dra- 
wen throughthe pales of the worlde, and the 
verticall point of any place geuen, and Rznding 
ſtill when the Sphere is moued. + -- - 

The varietie of the Meridian; by reaſon af the 
round figure ofthe earth,is cither none at all, or 
manifolde. OSS, BF +. 

It js none at all, cither in regarde of reafon, or 
of ſenſe.” ' | oh 

Ic is none atall in regarde of reaſon, when ona 
place is diſtang from anvtherin Latiyde opEVe 


of 


as 


| = © and dfrevemicel termes. | 
that is,from the Narth to the South, or contra- 


riwiſe. | 

It is noneat all in ſenſe, when one place is di- 
flanr from another according vnto Longitude, 
whichis from the Eaſt vnto the Weſt, or con- 
trariwiſe 36. ſcrup. that is, about 3o00.turlongs. 

The vartctie is manifolde in regarde alfo of 
reaſon and of ſenſe. 

The manifolde varietie in regarde of reaſon is, 
when examining the lealt diſtance rowarde the 
Eaſt or Weſt, we conclude another Meridian: 
and by this meanes we may haue ſo many meri- 
ridians,as there ſhalbe places at euery ſmall di- 
ſtance toward the Eaſt. | 

The manifolde varietie according vnto ſenſe, 
is as often as any two places ſhalbe diſtant one 
from another, betweeneEaft and Weſt,more the 
halfe a degree, and by this meanes we may haue 
ſo many meridians.as there are halfe degrees of 
the EquinoGQiall circle. 

The office of the Meridiane 1s twofolde, ci- 
ther Aſtronomicall,or Geographicall. 

. The Aſtronomicall office thereof is executed 


'two manner of waies, 


1. In pointing out the Noones tide, or Mid- 
day,cither naturall or artificiall, 

2. The divers habitudes and poſitions of the 
ſtarres,following the motion of tbe heauen it 
ſelfe,are aſcribed vnto the Meridian.- 

The Geographicall office therofisalſo of two 
Es. 4. - | 
2. By thebelpe thereofthe Longitude of all 


ted and what places are more 
a. oriengall, 
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The deſcriptions of Geometricall 
orientall,and which more occidentall. 
2.. By the aide therecf we deſcribe in the ter- 
reſtriall plane, a correſpondent merdiane line, 
for diuers vices of Aſtronomicalli Inſtrumeares, 


Of the Horizon, Chap. 23. 


'F* Hereis alſo another circle, which the © by 
the firſte motion dooth point our in the 

Eaſt and Welt pointes, whoſe definition, diuiſi- 

on,anddignitie,is to be conſidered. 

The definition ſtretcheth it ſelfe both to the 
names therof,and to the matter. 

Kthath diuers appellations : and is ſometimes 
called the Horizon, Frnitor, Finiens, as limiting 
our ſight, and ſometimes the compaſle or circle 
of the Hemiſphere of diuers regions. 

The matter irſlfe attendeth the deſcription 
of the centre or pole thereof, the circumference 
and the magnitude, 

The centre or pole of the Horizon, is the ver 
ticall point of cache place, diſtant from the F- 
quator ſo much,as the poles of the world are di- 
itant from the Horizon. 

The circumference of the Horizon is that, 
which the ſemidiameter ofthe worlde in his full 
reuolution through the pointes of the Eaſt and 
Weſt,and thereſt of the brymme of Heauen, 
deſcribeth. 

The magnitude of the Horizon is conſidered, 
inthatitis one of the greater circles, diuidin 
the worlde (in regarde of ſenſe) into 2. equa 
ſegmentes, wherofthe one is called the vpper, 

; tne 


* as 


' and Aftrenomicalltermes 


the ſcene,or the diurnall ſegment, the other, the 
Jower,thehidden,or the nocturnall ſegment. 

The diuiſfion of the Horizon is conſidered, in 
reſpe of the Equator as it iseither a right,oran 
oblique Horizen. ; 

The right, or orthogonall Horrizon hath 3. 
proprieties, 

x With the Equator it hath equal angles. 

2 It hath the polc,or the verticall point inthe 
Equator, 

3 It hath the poles ofthe world in his cir- 
cumference, 


The oblique, bending , or inclining Hori- 


' ron, is inall thinges contrary ynto the right. 


The dignitie of the Horizon, by reaſon of the 
manifold vſe thereof, is great : For by thehelpe 
thereof, we learne 6.thinges, 

1 The quantityes ofthe artificiall daye and 
night , and conſequently the time ofthe riſing, 
and ſetting of the ©, 

2 The equall hower ofthe day, the Oſhining 

3 The degree of the Zodiak, wherewith anic 
flarregeuen doth ariſe and ſetre. 

4 What ſtarres do alwayes appeare, orare 
alwaies hidden. 

5 Therifingand ſerting of the ſtarres. 

6 TheEclipſes ofthe@ & g, Either ſeene, 
or not ſcene. | 
The dinuiſion of the Horizon, according to Tro- 

clus. Chap. L4, 

Oreouer, the Greekes deliver vnto vs a 
moreſubrile diuiſion ofthe Horizon : and 
it is twofold, the ong to'bee conceaved 


The dsſeripriens of GeonverHieal 
in mind,only,tfic otherfalling within the com- 
paſſe of our ſetife,6r out ſight. _ ; 
* Concerning the Horizon to beconceauedin 
minde onely, wee ate to rote the names, the 
deſcription, the cauſe. ah w- 

It is diuerſly named,as either rational,or con- 
ceaued by reaſon, by the Greekes called inf 
wc, and alſonaturall. ' "3% ow 

The deſcription thereof is abſolued by a ſemi- 
diameter,.and a circumference and the Atea 
thereof. Oh 

The ſemidiameter is that line , wheteof the 
oneextremity is itithe eies of the inhabitants 
ofthe world, the other exttemity is in the orbe 
of the fixed ſtartes. | 

The circurhſerttice and the Area is the ſpace 
and compaſle, which the ſemidiameter maketh, 
beinge catryed about by the brimme of that 
part of the heauth , that is extit aboue the Ho- 


rizon. | 
The cauſe alleaged is, thatour ſight m_ 
inhable to pearce ynto the belioldiug ofall the 
fixed itarres, doth concludethar rhere 1s acerten 
circle in theheauen., that limiteth the thinges 
ſeene, from the thinges not ſeene. $72 


' Th the Horrizon appreherided by our ſenſe, 


weare to note the names, the deſcription, the 
yarierie.. abt . 
It is called the Horizon fenfible , or percei- 
ued by our ſenſe, alſo the appareiit, andarrifici- 
all Horizon. No 32 
The deſcription is perfourmed by a ſemidia- 
: -meter 


o Q 


* and Aftronomitalltermes; - 
meter, 2 circumference, and aplane: 

The ſemidiameter is that line, whereof the 
onelimite is in our eye, the other is in the en 
of our ſight vpon the ſurface of the earth, con- 
fiſting of a thouſand furlongs, which ende wee 
imagine in afreepioſpec, to ioynethe heauen 
and the earth together. ; 

The circumference and plane is that ſpace 8 
compaſle, which the aforeſaid ſemidiameter tur- 
ning about,doth deſcribe . | 

The variety is common aſwel vnto the Ratio- 
nall,as the ſenſible Horizon, & it is either none 
at all, orelſe manifold . ' , ' 

The variety of the ſenſible. Horizon is ſaid to 
bee none at all, when the Horizon doth con- 
tiaue all oneand the ſamegand iris ether inrea- 
fon,or in ſenſe, | 7 

The ſenſible Horizon is not varied in reaſon, 
when the places are not any whit, nor, any. way 
changed: ICT ETEE 

The ſenſible Horizon is ſaid notto be yaried 
in ſenſe, when the places diſtant about 400, 
farlonges one from another (that.is 48.mi.) da 
not alter,cither the climate, or the length ofthe 
dayes, or the apparences of the heauens, | 

The yariety of the ſenſible Horizon is manie 
fold , when rhe places are varied more then 
4 00.furlonges , and are ſituatedeither towarde 
the Eaſt,or Weſt $ in which yariety neither the 
climate, nor the length of the day,nor.the appa» 


'Tences of the heauens are changed with the 


Horizon: or elle they are ſiruared roward the 
north or ſouth, wherintogether-with the Horisf 
| v6 —_— 


- 


T he dsſeriptions of Geometrical 
both the climate, andthe length of the dayes,& - 
the apparences of the Heauens are altered. 


' Of the rwo Tropickes, Chap. 25, 


He © carryed about by the fecond motion, 

in his greateſt declination from the Equator 
by the violence of the firlt motion, deſcribeth 
certaine paralleles, whereof the generall reaſon, . 
the number, 8 the offices are to be conſidered. 

The generall reaſon is ether in reſpe& of their 
names , or their definition, 

They are named by the Greekes 77:48), Tro- 
pickes by the Latines ber/les, conuerſius,Serten- 
res, tourriing,and the Solltitiall paralleles, 

- "Their definition conteinerhs their quantitic 
' and their circumference. | 
« 'Theirquitity is noted.either in reſpe& of the 
other circles, theſe being compred in the num- 
ber of the lefſe circles,or in regard ofthEſelues, 
whereby they are compred equall , in aſmuch as 
they are equally diſtant from the centre of rhe 
fworld, beeing ſeparated the one from the other 
by the double diſtance of the © greateſt declina- 
. tion. 
. © Theircircumference is that round compaſſe, 
which the &©,paſſing throughe the 2 ſolltiriall 
points,doth Efcribe | 

They are in number 2. the one Septentrionall, 
the other Meridionall- 

The Septentrionall Tropicke is on this fide of 
the Equator (in reſpe&of vs) which wee call ei- 
ther the Fommer tropicke, for that'it paſſeth 
Laila _ through 


- and Aftronemicelltermes 
through the point of the Sommer ſolſtice,orels 


| thetropick of &,becauſcitis deſcribedthrough 


the end of IT, & the beginning of 5. 

The Meridionall tropicke is ſituated on the o- 
ther fide of the Equator, and is called either the 
Winter tropicke, as paſſing through the poinct 
of the Winter ſolſtice,or the tropicke of -p, be- 
cauſe itis drawen through the head of p, . 

The offices and commodities of them, are in 
number 4, | 

x. They ſhewe the Tropes, that is, the conuer- 
ſions, or tournings of the ©, aſwel in Sommer, 
happening in our age the 3.and 2.of the Ides of 
Tune,as alſo in winter, the 3.8 2. of the ldes of 

December. Ht 

2 They ſhew in euery ſituation ofthe ſphere, 
both the longeſt day, whichis as long as the di- 
urnall Arke of the Tropicke of &, conteineth 
howers : and the ſhortelt day, which is as 
long as the ſpace. of howers, conteined within 
the diurnall arke of the tropicke of , 

3 They poin& ou: the limits of the courſe of 
the ©, and his greateſt declinations: which are 

23. 87.5 2.mi.as inthe timeof 4rtarchus 8 Pro- 
lemee,or 23.gr.28.mi.as tis now in-our time. 

4 They ſhew the burnt zone which they ſepa» 
rate fromthe temperate,and the midlt of the ſe- 
cond Climate, which they call di«-Syenes, and 
Anti-dza-Syenes, ' © © 

Of the 2. polare circles, Chap + 26. 


"Fe two poles of the Zodiake, carried about 
-® by theregulare reuolution of the yniuerſall 
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The deſcriptions of Geometricall 
' Frame, deſcribe about the poles ofthe worlde; 

' pwo circles, whereof the generall reaſon , the 
number, and the vſe is to be noted. 

The generall reaſon offereth to our conſide- 

ration, their name, their definition , and their 
- accidents. 

- They are called the Polare circles, either be- 
cauſe they are deſcribed about the poles, or by 
; the poles & ; 

Their definition by the Latines, 1s made by 
-their quantitie, and their circumference and 
. plane. P 

Touching their quantity,they are in the num- 
bergof theleſle circles, equall in all places. 

Their circumference and plane is deſcribed 
either by lines ,- -drawen from the poles of 

the Zodiake , vnto. the Axe of the worlde;, 
atright angles, and hauing by the daily moti- 
on aperfetreuolution :-orels they aredeſcri- 
bed by certen ſemidiameters-,draywen fromthe 
centre ofthe earth ynto the poles of the,Zodiak, 
-and turned about by, the jdiurnall and poctur- 
nall motion, 4,1; 4b 114 , me 1a) 

- The accidentes of zhepolarecircles do deter- 
mine either their equality, for they are paral- 
leles, compared cither one xyith another , in aſ- 
much as they are equidiſtaor fromthe centre, 
or compared With the tropicks, 8 the Equator; 
oreliethey determinetheir diſtance either from 
the next tropicke, which is 43. gr. orfrom the 
poles of the worlde, which is equall vnto the © 
greatelt declination. TING OVHA EH Þ 
They axe two in number: The ag—_ 

| | | 0 


"and dfprowemicallterniete 
nall, theother Meridionall. _ 

The Septentrionall Polare circle is deſcribed 
by the North pole of the Eclipticke: the Meridie - 
onall, by the South pole thereof. 

The Septentrionall polare circle is called Bo 
reall, North of the North winde called Boreas, 
and Arcticke,and Septentrionall, becaule ofthe 
2. conſtellations , the one of the greater beare 
called 4r&os, the other of the lefle beare called 
Septentriones, which are nigh thereunto. 

The Meridionalpolare circle is called 4»{/ral!, 
or Southerne of the South winde called A4sfer, 
and Antardicke,as oppoſite vnto the Arcticke, 
and Meridionall, of the South part ofheauen, 
called Merdies. | 

Their vſe is noted in that they comprehende 
the cold and frozen zones , and the inhabitants 

of the earth called Persſcee, whoſe ſhadowes goe 
round about them, ad on either fide ljmiterhe 
the diſtances of the poles. ; 


The Polare circles otherwiſe deſcribed accordmg 
rothe Grecians , Chap. 27. 


Te polare circles aredeſcribed,cither accor- 
> ding to the greateſt declination of-the © 
or the altitude of the Pole aboue the Horizon. 
The greatelt declination of the ©,by means of 
the-morion of inclinatian of the cight Sphere, 
isdiuerſe. Forit was one: in- tzmes paſt, and is 
found tobe another now : and of ſuch circles, 
the reaſon is declared in the Chapter before. }.. 
The polarecircles deſccibed according to the ' 


altitude of the pole, require the confi cratioty 
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The deſcriptions of Goometrecall 
of their definition, their varietie, their offices, 
and the manner of their deſcriprion. 

In defining the Articke polare circle, we ſay; 
I, Thatic2s thegreateſt of thoſe circles which 
arealwates in our fight, that is,of thoſe which 
we may ſee at the fame inſtant : 2. that it tou- 
cheth the Horizon in one point : 3.that it is al- 
together aboue the earth. 

In defining the AntarQtick polarecircle,we fay: 
1, that it is equall and parallele vato the Arc- 
ricke : 2. that it toucheth the Horizon in one 
pu 3 3. thatitis altogether hidden vnder the 
earth, , | 

The varietie is manifolde, according to the di« 
diuerſitie of the climates.For either they are not 
atall, as ina right Sphereir happeneth, where 
excluding altogether the polare circles,the Gre- 
kes recon 3. paralleles onlie: or els they are,and 
thoſe ſometimes either leſſz, equall,or greater 
then the tropickes,or els they areequal ynto the 

Equator and the .Horizori. For by how much 
the pole ſhalbe higher, by ſo much ſhal theſe cir- 
cles be greater. 

. * The offices. and vſe of the Ardticke circle is, 

in that it ſheweth the Starres thar neuer ariſe 


hor ſette: of the Antarcticke circle, the con- 


'trary 1s to be conceiued. x 
$ Themeanes of their deſcriptionis by thoſe 
/Starres, thatin any Region do touch the Ho+ 


rizoNn. 
Of che Milkze circle. Chap. 28. 


beſide the Milkie circle, which for that the 
Greekes 


'@); all thecircles, there is none to beſcene, 


i ZB*Q #5 Ke 1 HE AR &4 


"aud Aftronomicall fermes 


Greekes do recon among the other circles, we 
will expreſſe the names, the definition, the cau= 
ſes thereof, and the diſtin Starres which make 
the ſame.: | 

The names are diuerſe :as Galaxea, the Milkie 
orbe or circle,the Milkie Zone or milkie waye. 
The Arabians dal it Mataratsas it were a broad, 
ſpace,or arke that moueth. 

It is defined to be one of the greater circles, 
oblique, drawen or ſtretched toward both the 
Poles,molt brightly ſhining, appareat vnto the 
ſenſe,inequall, both in breadth andin colour. 

The cauſes are diuers, and thoſe either fabu- 
lous,or naturall. 

The fabulous cauſes are in number 4. 

The firſt is taken from the ſcorching of the ©, 
asif the © had ſometimes made his motion 
there,and by his ſcorching had cauſed that place 
to be white. 

The ſecond is drawen from the milke of uno, 


that running plentifully out of her pappes,pain- 


ted this circle of that colour. 

The third is fetched from the ſeate and habi- 
tation of ftrong and valiant men, whom the Po- 
ets haue placed in this circle, 

The fourth is derined ont of the way of the 
G—_ if they paſſed thereby vato the pallace 

Inpeter, | 

The naturall cauſes alleadged (althoughthey 
be many,yet)are principally, bur 3. ; 

Thefirlt by 7 heophraſtus : who ſaid, that it Is 
thatioyning together, wherby the heauen being 
diuided into two hemifpheres, is as it were by a 
certen 


The deſeriptions of Geometrical 

certen claye faſtened. © 3d IWR 
+ Theſecond,by 4r-forle: who tooke it to be a 
Meteore,ſet on fire in ſuch ſorteas a Comete, 

Thethirdis Aſtronomicall : which affirmeth 
that itis a girdle cauſed by many little ſtarres,as 
it were one touching another, . in, the which 
concurring in th at Place, the light of the Sunne 
is diffuſed. | 

The diſtin& ftarres that make it, are cheiflie 
theſe t The Arowe : the Fegle : the bowe of 3 : 
the 4/rare: the 4. feete of the Cenrewre : the ſhip 
Argo : the head of the Dogge : the right hand of 
Orion : Erichthonws or the Wagoner, with the 
,. Geate on his ſhoulder: Perſeus : Caſiropeia: and 
the Swe, 


Of the 5. principell Regionsof the worlde,common- 
fy called Zones, Chap. 29. 


Fi Vniuerfall Globe aſwell of the heauens, 
as of the earth anſwerable thereunto, is di- 
ſtinguithed into certain orbicular traftes, which 
the ſpaces comprehended betweene the 4. par- 
alleles do make, of which tractes we may con- 
fider the names, the definition,the generall nii- 
ber,and their diſtance one from another, 

Their names are diverſe: For they are called 
either Zones,or ſwadlingbandes,or girdles, or 
Maſhes,or coaſtes, it | 

' They are defined to be the ſpace either. of the 
heauen,or of the earth, compreheded between 
two lefle paralleles, or els1ncluded on euerye 
fide with the polare circles, _- : ©: :/ wE, 

| So ir 
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Their generall number is twofolde : For &i». 


ther they are celeſtiall, and ſo the cauſes of the 
terreſtriall,or els they are terre\triall,of the ſame 
proportion with the celeſtiall. 

Thececleſtiall are either Meane,or Extreme, or 
berweene meane and extreme. 

The Means is that Zane which is included 
betweene the 2, tropickes, and iscutintwo e- 
quall partes by the Equator, 

TheExtremes or polare Zones,are thoſe wher- 
of (being but 2.) the one is called the Septen- 
trionall Zone, within the ArCticke circle : the 
other the Meridjonal! Zone, within the Antarc- 
ticke circle, 

The Zones between meane and extreme, are 
alſo 2, whereof the one is Septentrianall, com- 
prehended betweene the tropicke of &, and 
the circle Arcticke, and the other Meridionall 
comprehended berwene.the tropicke of þ ,and 
the circle Antarticke. 

The terreſtriall Zones hane the ſame reaſon 
with the celeſtial, alwell in reſpe& of their nii- 
ber, as in regarde of their names. 


Therterreftriall Zonesare alſo 5. in number, 


anſwering proportionallye vnto the 5. ceieſtiall 
Zones , conically marked our by the 4.celeſti- 
all paralleles. ; 

Theterreſtriall Zones hane the fame reaſon 
with the celeſtiall, in reſpe& of their namesalſo: 
For that terreſtriall Zone that is vndetthe mean 
celeſtiall, is called meane : thoſe which are vn- 
der thz extremes or polares, atecalled extremes 
ſeptentrionall,or Meridionall : and thoſe which 

| H, are 


« - 5.5. 86 -,0 wa 
Ph MOTEL > oy = a>. --o th 
: bd , 
> Y . 


hk 


Tl >—— —— _ 


AU en ee DS» IEA; 


—__—— — — ——  — ——_— 


Jinured with a greazer compalſe, then cowarde 


T he deſeriptions of Geometricall 
areynder the Zones betyweene meane and ex. 
treme,haue their name accordingly,and are ci- 
ther Nottherlie,or Southerlie. 

The diſtance one from another is in this man- 
ner : the meane or burnt Zone,according to the 
Laritude reconed in the Meridian, conteineth. 
47.9r.or 705. miles: the extreme intemperate 
Zones doeach of them, according to the ſaid re- 
coning conteine, as many degrees and miles, as 
the meane : the temperate zones betweene 
meane and extreme,do eache of them conteine 
—_ to the former reconing 41, gr,or 645. 
miles. 


The difference of the Zones,andrhe muenner how «ll 
places Gpon the earth, may be brought within 
therr compaſſe, Chap.30. 


"He difference alſo of the zones aswell cele- 
Riall as terreſtriall, and the reaſon how all 
places vpon eatth may be referred vnto them, is 
worthie the noting. | 
Their differences to be conſidered either in 
reſpect of their figure,or their accidental nature. 
The y_=_ of the meane is vaiforme, and for 


. the molt parte alike. \ 


The figures of the extremes are either of the 


£quall to other, yet ſuch,as thatithey feeme ra- 


ther to'carie the ſhape of circles, then of zones. 
- The figures of the zones betweene meane and - 
extreme, be either of chem alike, and equall ynto 
the other-: yet about the tropicks their figure is 


the 


F 


a OOrtng nr, 


bd. - »” dA 


and 1ftronomiceter mes. 


- the polare circles. 


The accidentall nature of the zones is that, ri 


' regarde wherof they are ſaide to be meane, ex- 


treme,and berweene meane and extreme. 

\ The Meane or burnt zone is divided into 2. 
partes, whereof the one is ſituared vnder the 
Equator,the other abour rhe Tropickes, 

That parte which is ſituated vnder the Fqua- 
tor ſcemeth to be temperate, and that for three 
cauſes. 

I. By reafon of the ſodaine and crofle acceſle, 
and receſſeofthe Sunne. | 

2. By reaſon of the continuall equality of the 
night and day in that place, 

3- By reaſon of the ſwift carying about of the 
©, by the firſt motion. 

That parte which is ſituated ynder the Tra- 


- pickes is hardlye to be inhabired, and thar alſo 


for 3.caulſes. 
1- For the ſlowe conuerſjon ofthe ©. 
2. For the doubled protection of the Sunne+ 


- beames,vpon thoſe places. 


2, For thegreat increaſe of the Sommer daies 
aboue the nights. _ | 

The extreme zones are both of them frozen, 
by reaſon of the too much colde tharFfilleth our 
there,by meanes of the oblique protection, and 


- reflexion ofthe Sunne beames;” | 


The zones betweene mearie and extreme are 
both of them temperate,” and are dinidedinto 
z.Regions, whereof one is ſituated abour the 
middle parte thereof, which we iudge ſimplie to 


* be temperate, by reaſon of themoderate _-_ 
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The deſcriptions of Geometrical 
of the ©, namely, from 34. gr, vnto 48.gr. di- 
ſtance from the Equator: the other 2. regions 
are about the extremes therof,the one being a- 
bout thetropicks, and fo ſubiect ynto the in - 

- temperate heate of the burnt zone, the other 
nigh vnto the polares,and therfore ſubie vnto 
the intemperate colde of the frozen zone. 


The reaſon how al places vpon the earth may . 


: be referred vnto thoſe zones, . hath two confi- 
derations. 
I, If the places haue Septentrional] Latitude, 
and that lefle then the greateſt declination of 
«the ©, they belong vnro the burnt zone: if e- 
quall,yato the zrop.of 65: if greater,and yet not 
"Exceeding 65, gr.-30.mi. they belong vnto the 
temperate zone. If the ſaid ſeptentrionali Lati- 
tude be <quall ynto the complemet of the grea- 
teſt obliquation, they mult be placed vnder the 
arQtick circle: if greater, vnder the frozen zone. 
2. If the places gluen have Meridionall L ati- 
tude,the ſame Iudgement is.to. be.pronounced 
cf them,as of the places vnder Septentrionall 
Lartitude, - 


Of rhe fowerfolde riſing and ſetting of the Starrey, 
Chap. 31. | 
e Poets,and for the better parteall other 
Authors,doe periphraſticallye deſcribe the 
times of th inges, worthie the noting, by the 
Starres ofheauen,erther riſing or ſerting, 
- In their riſing is to de conſidered, the defini- 
tion, the ſubdiviſion, 
The definition doth cheiflie conſiſt of the 
: name, 


d 


' and Aſtronomical! termes. 
name,and ofthe matter. | 
The name in this place fignifieth their firſt ap- 
paririon,yato the eie, or their Aſcenſion. 
Themattet is that according wherunto,the ri- 
ſing ofa ſtarre is defined to be the apparition of 
any ſtarregiuen, which before could not be 
be ſcene, as either being ynder the Horizon, or 
hidden by the Sunne beames. 
The ſubdiuiſion alſo offreth 2.confiderations, 
2. Thattbe ſtarres do aſcend or riſe by the vnt- 
nerfall motion from the lower hemiſphere vnto 
the Horizon,cithet in the morning with the ©, 
and then they are ſaid co haue a morning,adiur- 
nal!,a coſmicall,or worldly riſing : os cls in the 
Euening at the © ſetting, and then they are ſaide 
to haue an cuening,a noGturnal, a chronicall,or 
acronychall riſing, 
2, Thatthe ſtarres do riſe by the 2. motion 
freed from the © beames,cither before the rifing 


| ofthe Sunne, and then they are ſaide to hauean 


Heliacall morning riſing, which commeth to 
paſſein thoſe ſtarres that are ſlower then the ©, 
orels after the ſetring of the ©, and then they 
are ſaide to haue an Heliacall evening riſfing,and 
that is in thoſe itarres, that are ſwifterthe the ©, 

Its the ſerting of the ftarres there is alſo offred 
the definition, and the ſubdiuiſion. 

The ſetting is defined to be: the occultation or 
hiding of any ſtarre giuen,either by the depreſ= 
fion therofynder the Horizon,or by the ingreſ- 
{ion thereof into the beames of the ©. 

The ſubdwiſion conſiſteth in their ſerting and 
withdrawing from our fight,which is done two 
INE EL | manrier 


The deſeriptiont of Geometricall 
tnanner of waies, 

I. By the firſt motion they deſcende from th 
ypper hemiſphere vnto the lower;eicher in the 
morning which is done coſmically at the riſing 
ofthe Surine, and that ſetting, as the riſing alſo, 
is referred ynto the ©, and thoſe i gnes of the 
Zodiake which the © poſleſſeth : orels in the e- 
uening,which is done chronically,at the ſetting 
of the ©,and this ſertting,as alſothe rifing,is re- 

' ferred ynto all the ſtarres generally. 

2, By their propre motion at their entrance 
into the bearres of the Sunne.cither before the 
ſunner1ſing,thar is,coſmicallye, which happe- 
neth onely vnto theſtarres that are 'fwifter then 
the 5, otelsafter the ſetting ofthe Sunne, that 
is, Chronically , which belongeth vnto thoſe 
ſtarres onl1e, thre are ſloyyer then the ©, 


Another mare eafie and perfedt diftin&tron ef the ri- 
ſorges and (etringes, with the expoſition of certen 
principles which are to be Gnderſtoode for the rea- 
ding of Authors, concerning the riſmg and ſet- 
ting of the Starres,tahen ont of Ptolemee, and 
the later Aftrenomers, Chap. 32. 


Or the eafier vnderſtanding of the Poets and 
other Authors, which by the riſing and ſer- 
ting of the ſtarres do circumſcribe the times, 4. 
things chieflie are to be knowne. Te 

1. The latitude of the place wherof the ſpeach 
is made, which may be gathered out of the Ta- 
' bles of the Regions, ſer downe in all Geogra- 

phicall writings. | Ta” 
2. The 


and Aftrenomicall termes 


. 2+ The place of the Qin the Eclipticke at any 
time,which the ancient Recordes do miniſter, 
where notwithſtanding you muſt note,that our 
age doth differ from former times : and that the 
© in our agedoth entre into the heades of the 
ſignes, ſooner almolt by 6.daies, then in the an- 
cient times. 

3+ What fignes are oppoſite one vntoanother: 
viz. Yto =:» tom: TItoH:%6 to >: 
to =: &ny to XR. 

4 The difference of the riſing,or of the ſetting, 

The rifing is either Heliacall and of the Mor- 
ning, or Acronychall and of the euening, 

The Heliacall or morning rifing,is either true 
or 2pparent. 

The true Heliacall rifing is when a ftarre toy- 
ned withthe Sunne, doth rogether and arthe 
ſame inſtant ariſe with him in the morning. 

The apparent Heliacall riſing, is when theſtac 
doth aſcende and begin to appeare atthe daw- 
ning,and before the Sunne riſing. 

The Acronychall or euening riſing, is alfo ci- 
ther true,or apparent. 

The true \cronychall riſing, is when a ſtarre 
preciſely riſeth,at the very inſtanc of the Sunne 
ſerting, 

The apparent Acronychall rifing is when af- 
ter the ferting of rhe Sunne, the ſtarre being 
freed from the beames thereof, tha!lmake his 
firſt apparence in the twilight, 

The ſercing of aſtarre is alſo either Heliacall, 
or Acrouychall. 

The Hehiacal ſetting is either true or apparer. 


The 
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The deſcriptions of Geometrical 


 Thetrue Heliacall ſetting is whe a ſtar at ths 
© riſing, doth at the ſame inſtantſet in the op- 
poſite part of the world, which before was called 
the morning (tarre. 

The apparent Heliacall ſetting is when in the 
morning , ſomewhat before the © riſing, the 
ſtarre 1s newly ſeene to ſet. 

The Acronychall ſerting is in like ſorte enther 
true or apparent. 

The true Acronychall ſetting is when at the 
© ſetting, the ſtarre alſo ſetteth, which a!l the 
meane time was called the euening ſtarre, 

The apparent acronychall ſetung is when af- 
ter the ſetting of th2 ©, the ſtarre doth -not ſer 
at th: ſameinſtant with the ©, but by reaſon 
itis hidden by /the beames efthe©,it appea- 
rethno more vaoull the morning that it ariſe a- 
gaine, 


Of the Aſtronomicall riſcag &5 ſettimy of the ſignes: 
or a5 the Greekes call it , *uia ngu mprytgriuua Tay 
draQop9y x94 x97 apy Chap. 33 

T= riſing, the comming vnto the Meridian, 
and the ſetring of the fignes, or of any point 

of the heaus,is either poetical,or aſtronomical, 

The Poeticall or vulgare, is when {the reaſon 
of the apparition,or occultation of the ſignes, is 
onely in their compariſon with the ©, which 
was handled in the 31.& z2.chapters. 

The Aſtronomicall rifing, culmination,8 ſet- 
ting of any ſtarre orpoint of the heauen is that 
which defineth the proportion of the time and 
fpace, bathyhen and how great it —_ 

. tn6 


/ 


» and 4frenomicelltermes.. _ — 
thenforeſaid thinges areperformed, either in a 
right,or an ov 5 og : 


. In theriſing are to be confidered the definiti« 


* J , 4 


on,and the bipartite diuiſion, - 


The definition. is either of the name, or ofthe , 


' The aſcenſion 1scalled therilng, : which wee 
0 


meaſure by the coaſcender arke ofthe Equator.: 


#- 


The matter is that, according whereunto iris, 


defined , to be the arke of the Equator,compre- 
hended berweea the figne rifing,or the Eaſt pare 
of the Horizon that conteineth the ligne, & the 
head of rx, the whicharkeis ro beacc6pred ac-. 


cording to the orderly ſucceſſion of the fignes. 


- The conſideration had of the diuiſion,is that 
either a greater portion of the Equator riſerh 
with the figne, &,then itis ſaid to have aright 
Cn Has it,maketh righrer angles with 
the Horizen: orels that a lefle portion of the E« 

uator doth aſcende therewith;, and then it is 
fd to have an oblique aſcenſion, by. reaſon of 
the more oblique angles thatit maketh with the 
Horizon, - .-. :: beat bog 
:: The culmination is defined, either the paſſin 
of ſome poin of the Zodiake , or of the —y 
: the Meridian circle , or clſe thedegrees of 
th Equator, which with the portion of the Zo- 
diake geuen, paſſe through the Meridian, _ 
The ha ofaſigne or ofany point of the 
Z $0 | 
heauen, offereth 2.chinges vnto our. confidera- 
tjob , the definition, and the diverfiry thereof, 

The ER ther according to the name, 
er according tothe matter, | 
if Sl Nero I Acgor* 


Fl 


- EI Mu be _ 
a 


VIE 


INI Tm s dad. I $644; $:. .n, 

$24 Sith IRS > eG te Lo EEE Be Bt Yr; x. wg 
> S——4 ro mn mo 2 A ; = 7 
c Fiend * gee” 09; 4 A 4 2 


= 
IT. 


_ 
= 


Ma) -* - EP 
®.- ? 
Py IRE NS p07 


BE 2 \ 
2" 


CN I IIT EE IO ING 
WR WEIS >. 


+ — Wer 
= 


mts > 


£ he gy 4 


- Woot BT I 
+ 
4 Ef 4 


Si 2" ; 
6 OW” 94d. 
3 
- » % 7 
= GR 
Lis L $a. 
SITY > 


(en 


The deferiptionrof Geontrviealt = 
Accordirigtstothename,itis called the def- 


cenſion or ſetting, whiel+ wee'meaſate by the: 


atke of the Equator deſcending therewich. - /:- 
According to the matter tis defined rbee 
che arke of theEquator, eoprehended berween 
the ſigne or point ſerting, and the head of oF. 
- The conſideration of the diverſity of ſertiripe, 
is citherthar 4 greaterpart ofthe Equator JefT 
cendeth withthe'figne or point ofthe heaven, 
and then'it is ſaid to haue a right,or along;an@Þ 
flowe deſcenfton : or els that-2 leſſe portion: of 
the Equator ſerterh therewith; and therr it iv 
id to hauean'oblique, orxſhort and freift defs 
cenfion.' $10 6401 p FS: __ 4 ei]. envy 
the dinerſitit of afcenſrons ,'i ſeeisfoom v/fenr, and tulle 
[ rierner mech reght ſpheye; ' Chap: 3 47 
THe Zodiake in a righefphere 45 fitted ynto 
= the equal} conu 6fthe Equator;'and 
cogether with the partes thereof,paſſeth by: rhe 
Eaſt, or the Weſt; or the midſt ofheanen, bothiif 
thequadrants or quarters, andit'the fipnes,'-!:.! 
*: The quadrants Wogad xes.ofrime ds oi 
cend and deſcend, or do paſſe through the midit 
of heauen, beginninge either ar the Solſticiall 
poinQes , nanitly at the heade' of 55: & 5,4 
compring totheend of ny'& Keorels', Bepithh 
ging at the EquirioQid] polttts, which are ch 
heads of y,&<;and coripring to rhe ends; of 
 . Theſignes applied ynto the motion of the E- 
quinoctiall, Re confidered ther , hole ,oxin 

partes. fa Fo eg ga 82" A —- 
. - The lignes conſidered wholly , haue _—_ 
either 
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\ and /ronemicelitermer, 


either ynto the Equator, or ynto.the Aediake, | 


« © Theignes in their relation ynto.cheEquator, 
_ do aſcend inequally : For ſomevof them doegile 
rightly, and ſome obligquely.. ... . 


«<4 45 


- - Thoſe that have right aſcenſian are 2T.&, 2, 
B. with the which there do coaſcende 32. gr. 
-11.mi.of the:Equator. - 
. Thoſe thathaue oblique aſcenſan, are YE. 
X. ny. whercwith there doe coafcende 27.gr. 
.54-mi.of the Equator : and '& MSA, Where® 
-with there ariſe 29.gr.;5.4.mixhereof. 
The fignes in their relation 'vnto'the: Zodiake, 
or conſidered ſeuerally apart , hauc aſcenſions, 
either equall or inequall one-ynto another. + 
They haue equal aſcenſions , that came: fort 
in equall times, and they are either oppolite 
in the diameter, or equally diſtznt from the E- 
quinoRiall poindtes , as ars 'I{: > wi: PILE 
OG: mx On. GH 
op have negudllaſcenſions that neitherare 
ice, nor equally diſtant from the aforclaid 
if The fignes conſideredin theirparts, haue al- 


ſo relation either ynro the'Equator, orvato the | 


The partes bauing relation ynto the Equator 
do (as before) alcendinequally,aud that either 
rightly or obliquely. - | 


parzes hauing right aſcenſions ,arecom- 


the 2.ſolſtirialles. LR rn Ter of 


The partes hauing oblique aſcenſions, are 
Fonteined withia the fignes next ynto the Equr+ 
I 3 noctuall 
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| Thediferiptionref Coomerricat 
noetial! points on each fide, * - * 


. quall,and partly inequall. '- 


. - Partes hauing equall aſcenſions are theſe: the 


firſt degree is equall ynto the firſt degree-of the 
oppetty figne: and the firſt degree vnto the 
al 


of another ſigne cquidiſtant from the equi- 


noQtial poicis, - UL + [o 
© Partes having inequall aſcenſions, are thoſe, 


in whom neitheroppoſition-falleth our, nor e- 


quidiſtancie. : - - 


| Of the diverfityof aſcenſun, and deſcenſontin - 
©, oblique ſphere, Chap. 35: .- | | 


TN the oblique ſituation of the rj we con- 
.  Ef(dereither the proportion ofthe aſcenſions, 
or of the deſcenſions of the zodiake... _ 
The aſcenſions are compared and applyed ci- 
ther vnto the Equator,or one with another , or 
ynto the aſceoſions of a right ſphere. 
- Beeing compared vato the Equator, they are 
either equall, or incquall yato the aſcenſions 
thereof. Be. ire po ofa oa 
. 4ntheirequality they are numbred either in 
.the Northren ſemicircle from the head of y, 
vnto the end ofny: or from the head of:Q, yn- 
tothe endof &, . - - * Per RAY 
... In their inequality, they are reconed either in 
the whole Cmentes beginning not in the 
EquinoQtiall poinRes, butels where: or els. the 
zeconing is made, in ſome of their partes. to 


-* © "Thoſe partes of the ſignes, that haue ration 
- vnto the zodiake;haue their aſcenſions partly e- 


| and df rewomicall terintss 


... fn their compariſon one with another , th | 
| : _ cy 


'areeither equall, or inequall. _ 
When they are equall , they are reconed in 
ſome 2.concordant arkes of the Ecliprtick, as in 
:YX 214-2r-50.mi.o5RX: 18.gr.51, mi. I'S; 
27 gr. 16. mi. < 3: 36.2r.58. mi. Am: 40. 
gr. 57.mi, me £: 40.2. 58. mi. in the lati- 
tude of 40.gr- 
When they are inequall , they are reconed 
Either in parts not cquidiſtant, or in the ſemi- 
'Circle either aſcendent, or deſcendenr. 
The ſemicircle aſcendent is from the head of 
' vnto the end of xT,and that aſcendeth more 
obliqueand ſwift. 
The deſcendent ſemicircleis from the head of 
&, vnto theend of p, & it aſcendeth more right 


_ and flow, 


When the aſcenfions are compared ynto the 
aſcenfions in a right ſphere, they are either leſle, 
or more oblique: or greater,or righter thenthe 
faidaſcenfſions in atighe ſphere. | 

The lefle or more oblique fall our in the 
North micircle: the greater or more right ha 
peneth in the South ſemicircle: the diſtance be- 
eweene the aſcenſfions of each ſphere, is called 
the difference of aſcenſions. _ | 

- The deſcenſions of the Zodiake, are vnto the 

aſcenfions thereof either equal, or inequall. 

| They arcequalleither in _— of the moities 
ofthe Zcipaet comprehended betweene the e- 
quinoRiall poinRes , or elſe according to the 
£9uidiſtaat, or oppoſite partes of the Zodiake. 
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Thedefcenhons ofohe Zaodiake are inequall, 
being compared either rate thenght ſpbere, or 
ynto the famechmate. . .- by 

The dſcenſions of an oblique ſphere are 
more oblique., then the-deſceviions of a zighr 
ſphere whereynto they are compared, when as 
the aſcenſjons jn an oblique ſphere, are more 
right then in a right ſphere. | 5: Sy 

Thedeſcenſions of an oblique ſphere are. more 
right then the deſcenſions of a right Tphere, 

hen as the aſcenſions 1n- an eblique ſphere, 
are moreoblique then 1 a.right ſphere. 

The inequall deſcenſions of the zodiak, com- 
pared vntothe ſame climate are to bee noted, 
eitherin thepartsof the Zodiake which deſcen-» 
ding obliquedoe riſe right,fuch as are theparts 
ofthe deſcending ſemicircle: or els in the parts 
of the zodiake, which deſcending'righr do rife 
oblique , and ſuch are the partes of the aſcen- 
ding ſemicircle. | 


Of the naturall day,andgf the meguality and tif- 
ference thereof. Chap. 386. 
Vrofthe premiſſes wee may ,not vnfitly, de- 
" riug ſome matter concerninge the dayes , 
whereof there are two ſortes, the one is called 
civile or naturall4he other artificial.  * 

' 1ntheciuile or naturallday,'we may confider 
thedefinition, the diftinQion , and the cauie.of 
Deapaley. Ho. fo. 

The definition reſpeQeth either the name, or 
the thing ite le. 2 EN ci 
. is called cither naturall , as cauſed by the 
| | naturall 


BB P_MS . OO — — 


art fr onimicalt revoces 
_ of regiſare motion of the gr : of 
29+.npor by Prolerree,as confilting of the ni 
and: day togtther !'orels citite; Mato 
cons naturally dorrearmir a days * 
"The definitforirefpeRing thething is that, ac- 
cording to wWhichitis defined to be the ſpace of 
2 4. howersand.certen minutes , conſiſting of 
Tre PB SOLNt TE 
Thedefinition thereof is in reſpet of the con- 
einuance 2nd length ofrhe day, dad thereof one 
is called inequall; or differenty alfo the true and 
apparent day (the Greekes call it wary, irre- 
gulare: ) anothertheequall, ormeane day. 
- The inequaNor different daye; is the ſpace of 
14.howers and-ſo many minares; as are anſwe- 
rable vnto eath portion of the zodiak, which the 
Odothdaily rinoner. | 
-- Theequallve indifferenrtdap , is the ſpace of 
o—_ and ſo many minutes , as are anſwe- 
le ynto the quitiry of the meanemoris of the 
© in oneday,which is 59.gr.3, mi. 
he cauſe of the ay; oy happenetrh vnto 


te rrue naturalt day, cirher ity a right, or in.an 
oblique ſphere . "136-6 5-1299 git, FO 


' 'The cauſe: ofthe -incqualiry happening in a 
right ſphere, is through the mequalt: augmenta- 

en, by memes ether of tho E COINS 

cenflonsincquallyanfyering theſaine; 

dfitie obligaiticefthe nedpovets :of the mo- 
tis of the ©, yhich abotthe corre of the world 

Is Sequd- 1 1 4 52 754 

_. The cauſe ofthe in qualitye of theday happe- 

niogin an oblique ſphere, 1s through _— 
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The deſeriptionroff Geometricall 


gu all augmencation appertcining either to che. 
EquinoCtiall aſcenſions inequally anſwering 
the ſame, by, reaſon ofthe obliquity aſwell - 1 
the Herizon,as of the zodiake: orelſe,to the ec+, 
centricke circle of the © wherin the © running 
doth in equall cymes, perform an ineq 
motion. | | 2, þ 

The Artificiall day is handled in the Chap. fo- 
lowing. Sn | 
Of the artificiall day Kea night, and the diverſitie 

belonging to them beth, (Chap.37. 


He © caried about by the firſt motion, 
"Taiftioguitet the naturaall day into two 
partes,whercof the one is called the arti- 
ficiall day,the other the artificiall night. _. 
Concerning the artificial - Aſtronomy dee 
livereth the definition, and -the proportion 
thereof, Ci); 2 
Thedefinition conteineth the Author,and the 
terme thereof. I, 4 
The Author of the artificiall day is the ®,who 


caried about by the firſt motian , deſcribeth in - 


the day time acerten arke, A 

The terwe is either from whence: that is, from 
the Eaſterlie part of the Horizon: or by what; 
that is,by the verticall meridian:or vnto what; 
that is, vnto the Welterly part of. the Horizon, 

The proportion of the artificiall day is deliver 
redin ſo much as apperteineth ynto the lengtt 
thereof, keither in a righte, or in an oblique 
ſphere. ' 


ent Aftronamicalltermes, 
ſelfe, and tothe night, by reaſon of the equalitie 
both of the Aſcenfions (for the one halfe of the 
Equator doth alwaies equally aſcend, and deſ- 
cend with ſixe fignes of the zodiake) and ofthe 
diurnall, and noQurnall ſegments. 

In anoblique ſphere the dayes to themſelues 
and to the nights areeither equall, or inequall. 

The dayes are equall both to themſelues and 
to the nightes in the EquinoGtiall, by reaſon of 
the equality both of the aſcenſions (for looke 
how great the aſcenſion of the diurnall arke is, 
ſo great allo isthe deſcenfis of the noturnat)8: 
of the ſegments which the © deſcribeth,the ſaid 
ſegments being incident with the Equator. 

The daies are inequal both among th&lielues, 

and to the nightes, when the © hath paſſed the 
EquinoCtiall poin&ts, aſwell by reaſon ofthe 
diuerſity of the aſcenfions ofthe ſignes , as al- 
ſo by reaſon of the Sunnes inequall deſcribing 
of the paralleles by the motion of the world. 


The artificiall night geucthys ro conſider the | 


definition and the meaſure. 

It is defined to be the part remaining of the 
naturall day,comprehending theſpace between 
the ſetring oj the © ,and the rifing thereof. 

The meaſure thereof is either equal), or 
inequall. : BE 
' The equality ofmeaſure falleth outin the right 
ſphere alwaies, in an oblique ſphere two times 
in the yeare, ; 
The inequality of meaſure hath notwithſtiding 
either a like diverſity in the fignes equidiſtanc 


fr6 the Equator: or alternate in oppoſite pln, 
K | 
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of the reaſon of the equall aud mequall howers, 
__. Chap. 38. | 5 


H Auing thus ſet downe the deſcription of the 

dayes,it falleth out nowe, to intreat of their 
partes commonly called howers, whereof we 
muſt conſider the generall reaſon, and the di- 
uifion. 

Thegenerall reafon attendeth their definitt- 
on, their number,and their ſubdiuiſion. 

They are defined to be thar ſpace of time, 
wherin the 2 4. parte,or 15. gr. either of the E- 
quater,or of the Eclipticke,d ofullic ariſe. 

They are in number 2.4, belonging vato cuery 
naturall daye. ' 

Euery howeris ſubdiuided into 60. minutes, 
- euery minute into 60. ſeconds, 8c. 

— Thediuifion of thehowers confiſteth in this, 
that either they are reconed in theEclipticke,or 
els in the Equator. | | 

Thoſe that are takenin the Eclipticke,the af- 
cenfions whereofdo varie, are called inequall 
 howers, whereof thenames,the definition, and 
the number are to be noted, 

They are called naturall (by 7o. de ſacro boſco) 
and temporall,and artificiall, and Planetarie. 

They are defined tobe the ſpace of time wher- 
in the moitie ofa ſigne of the Zodiake, counted 
from the place of the ©,or the oppoſite thereof, 
doth aſcende, 

Their number is as much by day, as by night: 
For 6, ſignes of the Ecl, do alwaies with alyell 
| Re b 


Y 
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Si, 


| ard Aftronemicall terms. 
| by day,as by night. | HERE 
The howers that are reconed in the Equator, 
which ariſeth vniformelie,are called equall how- 
ers, whereof we are in like manner to note the 
names,the definition,and the number, 
They are called naturail (by many) and equi- 
noCiall howers, | 
They are defined to be that ſpace of rime,wher 
in 15, gr. of the Equator do fully ariſe. 
Their nomber is alwaies inequall,fauing in the 
z. Equinodctiall ſeaſons. For at other times, c. 
lignes ofthe Equator do not cuerye daye com- 
plerely ariſeand ſer. - 


Of the divers atcidents of diners partes of the earth, 
according to the diwerſe ſituation of the Sphere. 
Chap. 39. . 


Je fituation of euery place and region on . 


the earth, is in the ſpaceeither of the burnt, 

or temperate, or frozen zone. 

The pla 
ther in:the meane ſpaces, or betweene meane 8 
Extreme, or in the extremes. wap 

Their fituation that are in the meane ſpaces, 
differeth from the reſt; r. In the 4. ſortes of ſha- 
dowes which they haue, viz. Septentriooall, 
Meridionall, Orientall and Occidentall: z. In 
their 4. fſolſtices which they haue, two being 
higheſt in x & £2, and two loweſt,in & & 'F: 
3.1n;their continuall EquinoGtialles : 4.1In their 
two Winters, and two Somers. - k 
Thoſe that haue their ſituation betweene the 


K3 meanes 


ces ſituated in the-burnt zone, are ei- _ 
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The deſcriptions of Geamietricall 
meanes andextremes, do (as the former) differ 
from the reſt: 1. In the double paſſage of the © 
ouer their heads, but not inthe heads of + & 
> :2, In their foure ſhadowes and Solftices, al- 
though not happening at the ſame time, as in | 
former fituation, ; 

Thoſe that haue their ſituation in the extremes 
of the burning zone, do differ from the other : 
I. In that the Sunne commerh but once vnto 
their Zenith: 2. in the length of their greateſt 
dyy,which is 2.ho +. . ny 

Thoſe places that are ſituated withinthe tem- 
perate Zone,are either in the extremes, -or in-the 

eane, 

The extreme ſpaces are thoſe, that are vnder 
either the trop.of 6 ,(wherof we ſpake before) 
or the Ardicke circle- VY. 

| Thoſe that are vnder the ArQticke circle do 
differ fro other : 1.1n that they haue the Zodiake 
coincident with their Horizon , and the pole 
therof with their Zenith © 2.1a that the fighes do 
ariſe vnto them either molt ſwiftlye, or moſt 
flowelye :3. In the length of ane day,conſifting 
of 24 howers. | $$" ab 

Thofe that areſituated within themeane ſpa- 
ces of the temperate zone;do differ from others: 
r. In their verricall point, which the Sunne ne- 
uer cometh ynto:'2.Intheir ſhadowes, which 
areonliez, * Eo pan ned; 
Thoſe places thar are ſituated within thefrozen 
Zone, arecither in thetneane ſpaces, or in the 
extremes. | oy o' eget 
Thoſe thatare within the meane ſpaces ofthe 

| | frozen 


ed 
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and Ifronomicall termes.. © 
frozen zone, do differ from other : r. In the ins 
terſeCtion of the Zodiake, and the Horizon in 
equidiſtant pointes: 2. In thatſome portion of 
the Zodiake.is alwaieseither aboue the horizon, 
or vnder the ſame. 

' Thoſe that are within the extremes of the fro- 
zen zone, are etther ynder the Artticke circle, 
(whereof we ſpeake a little before ) or .vnder 
the pole, / | 

Thoſe that are vnder the poiedo differ from 
other: 
1, In their Horizon, whichis all one with the E- 
quinoctiall:z. in their daye, which is halfe a 
yeare;by reaſon that the one moitie of the zudi- 
ake doth alwaies appeare aboue the horizon. - 


Of the dinerſuce of the names of the inhabitantes, 
Chap. 40. 
THe inhabitants of the earth. compared ore 
with another,haue diverſe appellations, by 
reaſon aſwell of the ſhadowes of the O,as of the 
Horizon,or paralleles and metidians. 

The {hadowes caſt by the © ypoa the earth at 
Noone,are either infinite,or none at all, or els 
they are finite. 

- The ſhadowes that are irifinite or equidiſtanr 
ynto the beame, are caſt in the frozen zones, 
whoſe inhabitants are called Perce, that is 
ſhadowed round abour, becauſe their ſhadowes 
do goe in compaſſe:ound about them, _ 

Thoſe that haue no ſhadowes at Noone tide, 
are in the burnt zone , whoſe inhabitants are 
named cither 4/c-4, becauſe when the Q 15 in 


M their 
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their Zenith, they haue no ſhadowe at all:or els, 
Ampheſcis, hauing 2 ſhadowes, the one Septen- 
trionall, when the Sunne-goeth from them to- 
ward the South, the other Meridionall, whe he 
paſſethfrom them toward the North, | 

Thoſe whoſe ſhadowes are finite, are named 
Hezeroſcis, as hauing but one of thoſe ſhadowes, 
either Septentrionall, as in the Septentrionall 
temperate zone, or els Mcridionall, asin the 

Meridionall temperate zone, whereof Lacave 
maketh mention. 

As concerning the inhabitants of the world,” 
whoſe compariſon one with another ſtandeth: 
ypon the Horizon, or the paralleles and Meri- 
dtans,we haue 5. thinges to conſider. - ' 

I. Some of them haue the ſame ſenſible Hori. 
zon, whome Albertus calleth Somul habitaxtes, 
dwelling together. , 

2. Someof them do dwell vnder the oppoſitt 
pointes of the ſame parallele,and are called pro- 

prelie by the Greckes Pervoecs, as if you would 
fay,dwellers abour, of the Latines Tranſwerſs,. 
 dwellerson the other fide. 

' 3. Some of them dwell vnder the ſame paral- 
lele,but not inthe oppoſite pointes, hauing a 
diverſe Longitude, whome A4/ber:ws calleth cir- 
cularedwellers. | | 
' 4. Some of them dwell vnder the pointes of 
. the ſame ſemimenidian equidiſtant from the E- 
quator,hauing a contrarye Latirude , and are 
called 4nrecs,or Antems, allo oblique inhabi«- 
Tantes.. | . 

. * 5.Some of themdo inhabite an equall,or - 


and Afronomicall termes. 
the ſameparallele, but ynder the pointes of th® 


Meridian diametrallie oppoſite, and are called 


<Antipodes, Antichrhones,and oppoſite, 


The 4iſtindion of the Surface of the earth, accor- 
ding to the length of the dares, Chap. 41. 


For the more exat knowledge of the longeſt 

dayes in euery place of the world, ſenſiblic 
changing them ſelues, the Aſtronomers haue 
deuiſed,the diſtinfion of paralleles, and of Cli- 
mates. 

The paralleles offer vnto our conſideration, 
their definition,and their ſuppuration. 

They are defined to be circles diſtinguiſhing 


the climates, and diſtant one from another at - 


the moſt, bur quarters of howers. 

Their ſuppuration is diuerſe, deliuered by z. 
ſortes of Geographers. | | | 

1. By the common Geographers, whichdo di- 
ſinguiſhe the ſpace of the earth from 12.gr. 45+ 
mi. vnto 50. gr. 30,mi.into 15, paralleles,atcri- 
buting vnto eache one, ofan hower. 

2, By the Mariners,who in like manner do re- 
con 14 . paralleles,diſtinguiſhed by quarters of 
howers, fromthe Equator vnto 45. gr : bur then 
they proceele by halfe howers,vnto the 19.par- 


allele: and then by adding on whole hower,they 


come yntothe 21. prrallele. 

3- By the more ſubtile Geographers, who 
make 4.8. ſcuerall paralleles, from the- Equator 
toward the pole of the world, vnto the 66.gr.30. 
mi of cleuation ; andfrom thence augmenting 


them 
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them by dayes,they adde20. more. 
The climates are to be couſideredin their de- 


finition,in their diuifion,in their number,andin 
their magnitude. 


The definition is thus : Aclimate is a ſpace of + 


the carth, included within 3. paralleles, contei- 


ning the difference of Þ an hower. 


Their diviſion,1s either general,or particulare. ' 


Their generall diviſion it that, in regarde 
whereof ſome of them are called Northern cli- 
mates,andiome Southerne. 

Tth2 Northern climates have . their propre 
names, deriuedfrom the places through the 
wiich they do paſſe. 

The Southerneclimates arc thoſe rhat are na- 
med by the contrarie. 

Thet: particulare diuiſion is that, in regarde 
whereof euery one of them is dtuided into 3. 
parillzles,the firſt,the middlemott, and the Jaft 
parallele, | 

Their number is knownethrough the ſuppu- 
tation of the paralleles. 

Their magaitude is inequall, aſwell 1m reſpect 
of their Longitude,as of their Latitude, 

Their Longitude toward the Equator,is grea- 


ter, by reaſon of the greater compaſſe of cir- 


cl:s : and towarde the poles itis lelle, by reaſon 
of theirleſſe compaſle. 

t heir Laticudz 1s inequall, in reſpe& ob the 
ſ»ace ofdegrees, that halte an hower doth con- 
teyne,anditis greater about the Equator, by 
reaſon of the almoſt equall compaſle of the de- 

grees : and lefſe about the poles, by meanes wu 
ds ane 


Ln 
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and Afronemicalltevxee,. bo 
the narrowe inclination of the roundneſſe of 
the earth. ' ; 


Of the light, aud of tho ſhadowes, aud their d:f- 
ferences, ._ Chap. 4. 


ÞOraſwuch as there hath bene often mention 
made of the ſhadowes, it ſhall not be amiſfe 


if we ſet before yaur eyes,the methadicall de- 


ſcription thereat: and ſeeing that contraiies are 
by their contraries made more manifeit, we will 
«rung the nature of the light, and of the ſha- 

OWE. | 
- The nature of the light is ſhewed by the defi- 
nitzon,the diuifion,and the cauſe thereof. - 

It is defined to be the image,or the beame of 
the bright light. - ; 

Ie 5 diuided,cither into the firſt and principal, 
or the ſeeondarieaud reflexed light. 

The firſt and principall is that, which procee- 
dethdireRly fromthe light body, and is either 

endiculare,or oblique. | 

 Theperpendiculare lightis that, by the fall 
whereof right angles are made. 

The obligns tie is that which falleth not at 
right angles. | | 

The ſecondarie or reflexed light is that, which 
from one ſide ſpreadeth ic ſelfeon al parts, with- 
ourany falling of the beames. | e 

The cauſe of the light is either the Elementall 
bright light, whereofhere we teach nothing;O7 
the celeſtial. FF” ot 
The celeſtiall bright Dghejackat which either 
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%\ ,, Thedeſcriptronsrof Geomerricall 
cabfeth the ſhadowe,as that of the ©,ofthe C; 
of L: orels, whichhathno power to make any 
ſhadow,as the light of the ofth 2 other Starres, 

The nature of the ſhadowe is declared by the 
definition, and by thediuifion thereof. | 
It is defined to be light diminiſhed : or a cer- 
ten forme of a darke body,alwaices contrarie to 
the body caſtingthe light. ARE 
The diuifion thereof is two folde, the bne 
drawen from the coaſtes of the worlde,the other 
from the'pofition of the darke body. -_ 
' The ſhadowetaking the appellation from the 
coaſtes of the worlde,is of 2. ſorts. RO. 
- Theoneisextended toward ſome coaſte, and 
it is either Orientall,or Occidencall,or Meridi- 
onall,or Septentrionall.- | 
The other is perpendiculare,-or a right ſha- 
doyee by aperpendiculare;which is not-exten- 
ded as itis vnto thoſe, thathauerke © in their 

Zenith. AG - Ca 5 OIL 

 -Thediuifionderived from the poſition'of the. 
darke bodie is that, in reſpeR whereef one ſha- 

'dowe is called right or extended, another re- 
ueriked; .  * w% > 

The right ſhadowe is that, which is cauſed by 
thedarke bodie,perpendicularelie erefed vpon 

the terreſtriallplane, - 10055 

The reyerſed ſhadowe is that; which is cauſed 

| by chedarke bodie, that is: patallcle viito the 
Horizon, * cereal 

ne, OY. 
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bl | of the Eclipſe in general. Chaps 43; Z 
be Fache appartce of the heanen, the Eclipſe - 
Ofits the principall: and therefore we will mn 


" clare thopeuprall reaſon-of the ſame;by the defi- 

7 nition,andbyzhetermes thereof,-.* 

\ The defivition-iseither barelye and planelye 

mo pr unded, or dls :itis more largely expreſſed, 
The edefinitionthereof is:that; whereby 

itisd nedto be the takin (2 IIs the hinde- 

16 {| ring ofthe brightlight, forhat it cannot come 


| yntothe eye. 
d The larger expreſſion thereof is; thus:: vnts 
: || every Eclipethere/belong 3, thioges::2 bright - » 
heauenly light,our ſight, anda ſhafewy or os W 2 4 
Fl bodie, © ; 


The bright heauenly light was formed by. the. - 
r Creator,for the expelling of ſhadowergand4 it-is 
twofolde,a greater and a leſſe. 


Y The greater, Is that of the. ©, ſhining "of it | 
£ Theleſſe isthatofthe @, caſting abomfacone* 14 þ 
of looking glaſſe) her- light borowed'of the SPE 
p wh ; - 
; pRg diuerſe,according to the diverſe | 
os er 


cof, vppou the raund-compalſeof _ EN | 
| the carth. ns "1 
| jd 


} The ſradowy or: 'darke bodieis allo twofold, 
| viz. the bodice of the ho cog ong moitie whereof | 
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T he deſcriptions of Geomerrical 
of doAtrine the Aſtronomersdo vſe,arein nums 
ber mrew tn 4 

The firſt is the quantity of the bodie either of 
- the ©,whoſe viſuall diameter (as a chord) doth 
ſubtende in the Auge of his eccentricke 3x.mi, 
2nd in the oppoſite thereof 31. mi. or elſe of 
the C,whoſe apparent diameterdoth in the Au- 
ge of her eccentricke andepicycle,ſubtende 29. 
mi.and in rhe oppoſne thereof 3 6. mi.” 

The ſecod's the quantity ofthe ſhadow;which 
the motiowof the ©-through either 45/5, doth 
cauſe to varie, aſwell in regard of the longitude 
from the ſurface of the earth, whichfor the moſt 
parr conteineth 2.76. ſemidiameters ofthe earth, 
as alſo in reſpe&t of the latitude, which alſo in 
the place of the ouerthwart crofling of the ) is 
divers, bothin reſpe& ofthe ©,beeing inenther 
Abſir,andof the { whichin her oppoſition is et- 
ther in the Awge of her epicycle, andthen ir 1s 
75.mi,orin the oppoſite thereof, and then ir 

conteineth 9 4 mi. | 
| Thethirdis the quantity ofthe termes eclip- 
ſed, either ofthe C,which are 15.partes. 12 ml, 
or ofth2 ©, by reaſon of the Pars!/xx of the la- 
ticude of the C, being either about the South, 
and itis 11 - gr, 23, m1, orabout the North, bc- 
Ing 20.gr.4 0m. ” | 


The particular deſcription of the Eclepſes,Qhap-4 4 


THe beames therefore bothofrhe 4 andof the 
©,may be hindered from fhuning vpon the 


earth, 


.Thg 


 terpolition of C, and-rhag is called the Eclipſe 


and Aſirenomicall termes. 

The beames of the @ being borawed, may bee 
hindered by the comming ofthe earth, and the 
ſhadow thereof, betweene the © and her, and 
that maketh the Eclipſe ofthe C., whereof wee 
may conſider the time wherein ic happeneth, 8& 
the continuance thereoF, 

The time of her eclipſe is when ſhee is at the 
full, when the ©, being in oppoſition with the 
Q, driueth the ſhadowe either according to the 
longitude , as egerye moneth ir commeth to 

4 orels according to the latitude, whiche 
Ellech out when the C is ei:her within or nigh 
yntothe-Nod , that is,the head andraile of ;thz 
Dragon, | 

In the continuance it is to be conſidered, that 
the ſtaye of the q in herdarkeaing, is either long 
or ſhort. 

The long ſtay is with her whole bodie , when 
her oppoſition falleth our preciſely in the Nods, . | | 

The ſhort ſtay is when ſhe is diſtant from the FT 
Nod, and then her body is darkened either all, p 
or halfe, or lefle then the halfe. bi 

Shee is darkened wholly, when ſhee hath her Þ&. 
laticudelefſe then the ſemidiameter of the ſha- 
dow, by the quantity of her apparent ſemidiz- 
meter, | | 

Sheeis darkened halfe, when the hath her la» 
_ equall vnto the ſemidiameter of the ſha- 

ow. 

Shee is darkened lefſe then the halfe , when 
ſhe hath her latitude greater then the ſemidia- 
meter of the ſhadow. -- ; 

The beames of the Q are hindered by the in- 
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The teſeriptions of Geometrical 
ofthe ©, wherein wee may haue conſideration 
ofthe tyme wherein ithappeneth, the diuerſitic 
thereof; andthe difference thereof from the Ed 
clipſe of the CE. 7 
- The time wherein the © is eclipſed, is in the 
new (, at whichtime ſhe ſeemeth co hauea dia- 
metrall conjun&ion with the ©, aſwellin reſ. 
pedt of longitude, as of latitude, 
The diuerfire thereofis, inthar it is eclipſed 
either wholly, orleſfc then all: 
The © is wholly eclipſed , when the beeing 
in vihble c6junRion with the ©,is in the vog/, 
The Ois eclipſed lefſe then wholly, when as 
the q being in viſible coniunQion with the ©, 
hath haritude, but yet leflethen35 . mi. or els, 
avhen theſemidiameters ofthe. © and the Care 
toyned together. 
' Thedifference of the Eclipſe of the © from the 
eclipſe of the C, is in regarde of the time, the 
continuance, and the vniuerſalitie. 
” Thedifference conſidered in the time, is in 
that the C is darkened in the oppoſition, but 
. the © in the coniunGion; ys ONS 
" The difference c6ſidered inthe continuance,is - 
in that the darkening ofthe( falleth out ro be © 
long; but the Eclipſe of the © but ſhorr, by rea-, 
- for'of the on quantity of the Y,aud the ſwifte 


ld 0 


moron 


. . Thedifferznce confidered inthe vniuerſalitie, 
is in that; the Eclipſe of the C'is cucry where 

ſeene;-bur*the Eclipſe. of the @, in: one onlie 
arte of the earth ,-namely in that, which is 

couercd by the ſkdowe' ofthe BD © y. 
dS, IODINE 5. Corr 
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Berng, far the moſt part, 


MI 


A Brief COLLECTION of 
þ MATHEMATICAL THEOREMS, 


From divers Authors upon theſe 
Subje&ts following. 


— FT. Of the Inſcription aud Circumſcription of # Cirche. © 
j ” Of plain Triangles. WS 7 
' Ill, Of ſpherical Triangles. 
IV. Of the projeiow of the Sphere in plano. 
V. Of Planometry and the Centre of Gravity. 
' VI. Of Solid Geometry, And (therein) Gauging. 
VII. Of the Scale of Ponderoſity, alias, the Stilliard. 


VII, Of the four Compendiums for quadratique 
Equations. 


Ig. of Recreative Problems. 


nl = PI 
By Michael Darg.<* «1-44. * ZI hs 


Loydon, Printed by W. G. and ſold by Moſes We 
Pitt at the White- Hart in Little-Bricatn, NH 
Tho. Rookes at the Lamb and Inuk-bottle in Greſham. . "© 

Colledge,and 1}, Birch at the.Bibke in Wew'-Cheapfide "9 

1 Moor-fields. 1669. "he 6 


«} Yo tx fiGr 


SEES DEEDS 
. UW 'TO THE 
[READER 


I Hou - haſt here nat to: als 
view and cenfure a few Mathema- 
tical Notes ,| moſt whereof have 

- lain by me many years; andihe 
qeaſon of their ruſhing into the Pablick in 
this homely dreſs, is, for 'that 1 and ſome 
others have been traduced' and derided-ina_ 

| :Book lately :pabliſhed;/Entiruled, 4 Garde 
to the Young Gager , forth by ſeveral 

Authors: Inthetail-of which Book there 

is a whole Broad-ſide: (intricate, prepoſte- 

rous ,* thartificial; andi moſt prodigionſly 
erroneous): diſgorged by the Lieutenant or 

Bringer-np againſt a Book; Entituled; 746 
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| ' * Tos the Reader. © 
I am ſorry to ſee ſo incumbred with Preſs. 
\Faults,' though they ' were none of mine : 
Bur moſt of -theſe Guns we ſhall Charge 
again, and turn them upon this our'Liewce- 
ant, for we ſcorn to give an Anſwer to 
| his inveRtive Examination, till we have firſt 
—_— _. "Pq 
n his Stereo,prop, Pag.6.pr.2.h& tells how 
to find the Solidiry 7 Fraſtun Pyramide 
whoſe baſes are parallel but nor alikt: The 
word Fruſtuwz Pyramide I cannot under- 
ftand, bur if he had faid Fruſtum of a Py- 
ramide, he would have beeri underſtood by 
every judicious man : But the -Solid there 
ſpoken of (as I am informed) might yery ' 
tly haye been- called a Pr:ſmoid, for it 
is a kind of a Priſm, for although the 
_ Sides. thereof ſhould be continued, they 
would never be- included or terminated in 
one point , asthe Pyramide is ; | therefore, 
why Fruſtum Pyramide ? TH 
\ . For the conſtrnRion' of this his-Fruſtum 
Pyramide, he bringeth (as an induRion of 
, Particulars) four Pyramides,| fout Priſms, 
' and a Parallelepipedon;, that: is-int all five 
\ Priſms , (for a Parallelepipedon-is a Priſm) 
| butinreality there is þut two. Priſns, hor 
| 1 the 
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. _©_ - To'' the Reader. 
the four Pyramides, which are indeed but- 
one Pyramide, in the Targeſt ſenſe it is ca- 
pable of , beth baſes being parallel but nor 
alike, each being a re&angle. 

In tis Propolition pag. 105. (which he 
proſecutes in pag. 106, 107, ro8.) the 
ſtreſs of his Argument is weak and infirm 
(I paſs by the Preſs-Fault pag. 105. 2-2 
for it ſhould be -—2)) for pag. 106. he 
ſaith z=3+ thatis z is 3 and AF ; theſe 
numbers make good the Queſtion : But 
ſtay, though we ſhould grant z—+, it is 
yet to demonſtrate, thatz is 3 and Ay5 , 
which I am not bound to-tell him how to 
do : But it isevident the man made. haſt to 
the 108 page, to fling dirt in the face of 
Van Schooten (for hedoth not. care who he 
doth beſpatter) and it is manifeſt, if you 
compare this laſt page with his Title page, 
which ſaith, Particularly intended for Ga- 

ing ; let any man judge, whether this - 

cling have any relation at all to Ga- 
ging. But we would have him to know, 
that we can perform this Propolition atid 
two other,of good ule for the rational Or- 
dinates of the Circle and Hyperbola, with- 

out caſting dirt in the face of any perſon. 
*s A 3 | Prop. fe 
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h © To the Reader, 


FE 7 F rop. x; xx-[-1j—=av. quel, x? y? w? 


Sol. x=aa—bb. y=24bh. 2=aa+bb. 


Prop. 2. XJ) j=2S. quel. x ? J? 2? 
Sol. x=24b|bb, y=aa w=ac-tab. 


Prop. 3. xx-|xy-|-yy==zz. quel. x? y? z? 
Sol.x=aa—bb. y—=2abtbb, »—antabtbb, 


In all theſe three Solutions you,may put 
a and b—= any two numbers taken at 


_ pleaſure. 


Moreover in Page 107. his Note for 
Progreſfions is invalid, and of no force ; 
For | 
the Sum {of the Sum and Diffe-Ygreateſt, 

rence of any twonum- 
X bers is equal to the 
the Diff. Cdouble of the - leaft. 

From whence the Argument is clear by 
aſſumption , for he aflumesthe ſame grea- 
teſt number twice : Therefore the Sum of 
the Sum and Difference muſt be the ſame 
that ir was before, to wi", the double of 
thar (ame greateſt number : $0 it is evident 

that 


| The quote Square of the 


that there isno'need of Unity for: the firſt 
Term of this Progreſſion as he intimates : 

If he ſhall: fay his Note is true notwith- 

ſtanding my declatnation , then ler him 

ſhew a reaſon why he deth amuſe his Rea- 

der with fuch a foolery. ' Are theſe the 

Men of a ſound. judgement which they 

ſpeak of in their Preface ? The like gene- | 
ral Theorem may be laid down in Geome- 

trical Progreſſions, but no need of Unity 
for the firſt Term. | 

The Fa& of the Fat & quoteYgreateſt. 

of any two numbers| 


is equal to the 
leaſt, 


Burt this I ſhall not infiſt upon. 

In his mye&ive Examination, Pag. 7, he 
ſaith, That our Equation is five times 
greater than it needs : If he could have ſaid 
it had required five times more. 'work in 
the operation, he had ſaid ſomething , -but 
ro ſee how full he is fraught with Envy, 
for this very Propoſition hath been.com- 
mended by divers Artiſts in this City,. for 
the contrivance of it, becauſe it doth ac- 
commodate both rhe Spheroid and the Pa- 
rabolical Spindle with one and the fame 
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To the Reader, 

Diviſor ,. and. the Operation is _ very near 
as ſhort as the old way forthe Spherojd.. | 
' From the firſt page to thexwelfth.he is 
wholely taken up with inveighing againſt 
the Table of Segments ; in. which 1 ſee 
there are many - Preſs Faults , but theſe 
Faults (as I ſaid before) are none of my 
Faults : For the making of the Table I 
gave this Rule , 6,2831853):0,017453 
A—S:xQ(=K, which I ſhall demon- 
ſtrate. £2 

It js manifeſt from Archimedes, Snelliue, 
and other Authors, that if- the Radius 
of a Circle be Unity, that then the Area ' 
of that Circle is 3,14159266 too much, 
or 3,14159265 too little: Alſo from the 
fame Authors it holds, that the Area of a 


' Sector 15equal to the Fat or Re&angle of 


the Radius into + the Arch or Baſe of -the 
.Setar: Then if you put A= to the 


oy Arch, S$ = to the Sine of that Arch, it 


ry ix2A= the ry of the Seor, 
and 1x45S= the Area of the Triangle In 
the Seor.; but the Sefor leſs the Tri- 
angle is equa] to the Segment of the Circle 


_— In thatSettor : SothenZA—ZES= an 


Segment of a Circle whoſe Radius is UL 


{ 
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To the" Reader; | 


And by the 11. and 12. Prop. Parti: 
Cyclice of Leotaud's Examen of the Qua- 
dratures of Greg. of St. YV:xc. it holds, As 
the Area of the Circle given 3,14159265, 
isto+FA—EZS, ſois Q, the Quadrature. 
or Area of any Circle propoſed, to K, 
its. like Segment. Then multiplying both 
the firſt and ſecond terms by 2, in Jimbals 


'S (for {o he calls the Symbols in deriſion) 
| it will ſtand thus; | 


6,2831853): A—S:x Q:(=K, 

Now becauſe A ſtands in Degrees and 
Centeſmes , it muſt be reduced to the ſame 
'*parts that S ſtands in , which may be done 
thus; As 360 deg. the whole Peripheria 
in the Parts of A, is ts 6,2831853 the 
whole Peripheria in the parts of S , ſois A, 
to 0,017453A: therefore 0,01745 3A, 
comes in the room of A, and .the Rule 
ſ:ands thus , 

6,2831853):0,017453A—S: xQ(=K + 
Which was to be demonſtrated. 

"In. page 12. this inſulting Scoffer ſaith, 
Thu may ſerve for inſtrutlios to Segment- ' 
eMakgrs for the future, to inform them 
whether their Work, goes on regnlarty or 


mos. : 
5, | Reader 


To the Reader; % 
Reader, I hope thou haſt more under: - 
Nanding than to take this Brenger-»p for 
/ +» one that modeſtly makes publick- pure 
= | Geometry (as he ſpeaks 'in his Pieface,) 
if But if thou doſt, 1 ſhall undeceive thee : 
| For it is apparently trae, that if a Table 
| of the Segments of 'a Circle ſhall be diffe- 
renced never fo often, they have no equal 
Ditterences , but he ſeems to intintkte that 
they have : For it he mean otherwiſe, I 
Mn would fain know of him the Habitude of. 
that rank of Differences by which he will 
L prove the truth 'of a Table of Segments. 4 
h; But methiinks I hear the Reader object | 
and ſay, That if a Table of Segments be | 
differenced far enough, the Differences at 
laſt will be equal : Stay there ,- herein 
lies the deception , for thoſe Figures that 
| , appear to be equal, are only frontier- 
| Figures, and if) you make the Table of 
| 
| 


_  ————— OBE rY 
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Segments a good company of places Jar- 
ger , you Will then ſee the ragged Regi- 
| 


ment that ſtands bekind theſe Frontiers. 
This he ought to have told his Reader, o- 
| therwiſe he publiſheth (not pure, but) very 
( impure Geomerry. | 
4 In page 13. he proceeds to-the Trial - 
the 
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To the Reader. 
the Tables of Wine, and Beer and Ale ? 
and the Table for dividing the Gaging 
Rod, and he concludes them alſo badly 
calculated, as may be proved (&aith he) by 
taking the ſecond or third Differences. 
What? the ſecond,or the third? Tis a mar- 


'yel when his hand was in, he had not put 


in the fowreb Differences to0': O ye Blind 
Guides| know ye not that the Tables for 
Wine, Ale and Beer, are capable but only 
of the firſt and ſecond Differences ; which 
I prove thus for the Wine:: the conſtructi- 


'! on of the Wine Table is the Square of 


any Diameter in Inches, divided. by 88 3. 


| Then if you put D= a Diameter propo- 


ſed (do you ſee now) in Jimbals it will 
ſtand thus : EO 


DD--oD-f-, o | 1 Dif. | > Dit, 

DPD--2D4- 1 | 2D-þ1 | 
Dy | 
D 


DD--2 

DD-J-4D-- 4 | ? 
Do. 9 
DD-+8D-{-16 | 2D-F+7 


[=] 

W] 

Fw. os 

L 

Rea] 
ww 


| 


All to be divided by 883. Andif you 
ſhould interpole never ſo often, you ſhall 


find no more but the ſecond Differences. 
Bur 


But it ſeems they will. have the ſecond and I 
third Differences come in, for 't# all ow {| 
zo Anthony who Ksſſeth Dorothy., |} 
But what if our Lieutenant ſhould fa 
he did —_ the third Differences for the 
Trial of the Gaging-Rod Table: But 
certainly ke did not, ( out of doubt he 
would not be ſo unkind to his Touny Gager, 
to leave him thus in the dark gurdeleſs,) if 
he did he is caught in an evil Net ; for. - 
there he might as well have faid the thir- 
teenth as the third , for that Table is the 
ordinates of a Parabola ſtanding at equal 
diſtances, This may ſerve for an inſtrui- 
on to: our Table-Tryers, how they burn 
their .Fingers again: Ler them learn how 
'to be Table-Makers before they turn Ta- 
ble-Tryers, | 


Courteous Reader, I am ſorry I have | 
held thee in this diſcourſe ſo long: Now | 
let me addreſs 'my ſelf ro thee, that- we 
may underſtand one another. In Chap.s. 
Prop. 1. thou wilt meet with a Solid, 

_ Which I call a Priſm, by which word is 
there meant a Solid having two Baſes, 
equal, parallel, alike, and alike fituate , 
| ' and 
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© To.che Reader. 


| and in the Peripetaſina a Right Line may 
be wy Where applied; from one Baſe ro 
' another. .- MIT. | 


.A Pyramide of the ſame Baſe and height 


, With the Priſm, is + thereof: And in the 
FER a Right Line may be every 


-. applied , from the Baſe to the Ver- 
A Pyramidoid of the ſame baſe and 


height with the Priſm, is ſome certain | 


rtion thereof , as if it be parabolical, it 
1s ; If it be ſpherical, itis*: And inthe 
Peripetaſma a Right Line may be no 
where applied from the Baſe to the Ver- 
rex, n ; 


. _ For my Diviſion, jt is ſuch as is uſed 


by others : As for Example, 24): 37 + 
41:x4(= 13. and may be read thus , 


| 24 dividing 37 more 41, multiplyed by 4, 


equal to (or quotes) 13: Orit may be 


- «read by analogie thus: As 24, is to 37 
' more 41; fois 4,tor3. If thou meeteſt 


with fome Diviſions that ſtand double 
lined, they were things that had lain by 
me a good while , and I would not ſtand 
ro alter them. 0 _ 
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honing Ws favourable conſtruction, 
cnhiete any- thing hath flipt amufs , for it 
was not the intent of him who delires, if 
he were able;t to on 


8 Thin to ſceve thee; 


| Michael Dory. 
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He five: laſt: Pager are wrong 

* bored; 42 43» 44» 45, 46 wi ge 
be 44x45» 46 147) 48 ; and then pag.24. 
| liny:20. for of its.reqd} of all its- PIL-3G, 
lin, 15. for A=Sread A—S þ, «29e.l. $. 
for L.= read =L, p, 31. 1.5; for 
0,15gremado,r6- Þo 33:/ "3. of If read 
8. If p. 36. 1. 12. for Conjugate read 


' rectangular Conjugate 1. I6. 
galedire4d retangular - 1.19, Prue | 


puled read reangular Þp. 37.4.8; for 


—=Dread=D, p.43« 1. 3r 
ſides read lines * ? 6B: L.1 Style be'Yoad 


letir be,and for t Rb res el £: {nl 7, 

7,1, 16. for number read any ny 

48. 36. jor Convex Begirter » or 'Zone.y 
eriperaſina, 
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The Contents; 
(- i. Of the Iuſcription 
and Cireuwmſcription of a 


Circle. Pag. I. 
Chap. 2: Of Plain Triadgles, 
Pag. 10. 


Chap. " Of Spherical Trian- 


© "of. Pag; 13+ 
Chap. 4+ Of the projeSion of _ 
e in plano.”' - pag. 2 


Chap. 8. Of. Planowetry ihe 
Dies of Gravity." p pag. 23. 


6.0f ſolid Gegmetry.p.2g. 


Chap :7.0f theiScale of Ponde- 


vofity,alias the Stilliard.p.43 
Chapt 8. Of the. 4  Compendiums 
for quadratique Equations. 


.. Pag: 45- 
Chap. 9.0f recreative Problems. 
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5 CHAP. I. 


ſcription of a Circle. 


0 > Oraſmuch as the Ratro 
- of an Arch line to 


a right line is yet un- 

known, it is abſolute- 

ly neceſſary , that 

right lines be applyed 

to a Circle for the Calculation of Triangles 

þ wherein Arch lines come in Compett- 
| L10ON. 

; 2+ Right lines applycd to a Circle are 

| , a ; Chords, 


Of the Inſcription and (ircum- | 
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Sine is common to two Arches, one of 


Arch-is common to two Arches, one of 


(2) 
Chords, Sines , Tangents , Secants, and 
verſed Sines. : ] 

3. The Chord of an Arch is a right 
line extended from one end of that Arch 
to the other end thereof :” The Sine is a | 
right line drawn from one end of that ' 
Arch, Perpengicularly upon the Dfameter 
drawn from the other end of that Arch: 
The Tangent 1s a right line touching one 
end of that Arch extended till it: Concur 
with the Secant : The Secant is a right 
line extended from the Center of the Cir- 
cletill it Concur with the Tangent : The- 
Verſed Sine is a right line being a Seg- 
ment of the Diameter, drawn from one 
end of that Arch till it be cut by a Per-4# 
pendicular (1. e. the Sine) from the other 
end of that Arch. ' 

4. It is to be noted by this Definition 
in Prop. 3. that the Chord of an Arch is 
common to rwo Arches, one of them be-F 
ing the Complement of the other ro al 
whole Circle; and likewiſe the Verſed 


a. 


_ 


them being the Complement of the other| 
ro a 'whole Circle : But the Sine of an 


them 


(3) 
them being the Complement of the other 
to a Semt=circle, 

5. As the Sum of two Sines is to their 
difference, ſo is the Tangent of the + Sum 
of thoſe Arches, to the Tangent of their 
= difference. | 

6. As the Sum of two Tangents, is to 


their Difference, ſo -is the Sine of the 


Sum of thoſe Arches, to the Sine of their 
D ference. | 
7. As the Sine of the Sum of two 


Arches, is to the Sum of their Sines , ſo 


is the difference of thoſe Sines, to the Sine 
of their Difference. 

$. If you put R — The Radiu* of a 
Circle, A = an Arch propoſed, C — the 
Chord of that Arch, S — the Sine of that 


Arch, T = the Tangent of that Arch , 


and Z = the Secant' of that Arch. 
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9: If twice three Arches equi-different 


- be propoſed, Then, as the Sine of one 


of the means, is tro the ſum of the Sines 
of its Extreams, fo is the Sine of the 


other mean, to the ſum of the Sines of its 


Extreams. 

10. And hence, if a rank of Arches 
be equi-ditterent, As the Sine of any Arch 
in that rank, is to the ſum of the Sines of 
any two Arches equally remote from ir 
on each ſide , So is the Sine of any other 


Arch in the faid rank, ro the fum of the 


Sines of two Arches next to it on each (ide, 


. having the ſame common diſtance, 


17. Three Arches equi-different being 
propoſed, If you put Z = the Sine of the 
orearer extream, Y — the. Sine of the 
leſſer extream, M — the; Sine of the 
Mean, m = the Co-ſine thereof; D — 
the Sine of the common difference, d — 
the Co-fine thereof, and R = the Ra- 
dius. 
I. Then Z+-Y = xe 


B 3 2. The 


PN OT Er RN FE Ie a a er OO 0 
As! , "S n - _ _ q 
L 6 


(F000 
2. ThenZ — Y == 

2 ThnZY =MM—DD.. 

| 'L__Md + mD. 

4. n= ri —mDb 

r 2. From the laſt before going, it is evi. 
dent,that if rwo thirds(1.e either the former, 
ar the latter 60 deg. or the former zo deg, 
and the latter 3o deg.) of theQuadrant 
be compleared with. Sines : the remaining 
third . part of rhe Quadrant maybe com- 
pleared by Addition or SubduCtion onely. | 
 13- If ina Circle, two right lines be 1n-' 
ſcribed cutting each other, The ReQangles 
of the Segments of each line are equal. | 
And the Angle at the peint 'of Interſection 
is meaſured by the Halt-ſum of 1rs inter- 
cepted Arches. | 

14-[fto a Circle two right lines be ad- 
ſcribed from a point without; The ReRan- 
gles of each line from the point aſſigned to 
the Convex and Concave are equall. And 
rhe Angle at the affigned point 1s meaſured { 


by the half difference of its intercepted 

Arches Soc (CA 
15. If in a Circle (or an Elipfis ) 

three right lines ſhall þe inſcribed , one of 


them 


_ 


-; : 6 


2 


them cutting the other two : Then the 


 Reftangles of the Segments of each line 


ſo ciit, are dire&ed proportional to the 
Refangles of the reſpe&tive Segments of 
of the Cutter. 

16, If a plain Triangle be inſcribed in 
a Circle, the Angles are one half of 


| What their oppolite lides do ſubtend: 


17. Therefore the Angles of a plain 
Triangle are equal to a Semi-circle. 

18, And hence, if a ReQangled Tri- 
angle be inſcribed in a Circle, the Hypo- 
__ thereof is the Diameter of the Cir- 
cle. ., 

19. As the Diameter of a Circle is to 
the Chord of an Arch ; ſo is that Chord , 
to the verſed Sine of that Arch, 

20, And hence, if from the right an- 
gle of areRangled Triangle, a Perpendi- 
cular be let fall upon the Hypothenuſe , 
the Hypothenvſe is thereby cut according 
r0 the Rario of the ſquares of the lides. 

21. If ina Circle, any plain Triangle 
be inſcribed, and a Perpendicular be ler fall 
upon one of the {ides , from the oppolite 
angular point ; Then as that Perpendicular 
is to one of the adjacent lides , ſo is the 
B 4 other 


Dn 


(8) 
other adjacent ſide , to the Diameter of the 
Circumfcribring Circle. 

22, If a Circle be inſcribed withm a 
plain Triangle, Then, as the Perimeter is 
to the Perpendicular ; ſo is the Baſe on 
which it falleth, to the Radius of the in- 
ſcribed Circle. | 

23. If a Quadrilateral Figure be in- 
ſcribed ina Circle , and Interſect with Dia- 
gonals, The ReQangle of the Diagonals is 
equal to the tivo Retangles of the oppo- 
ſite ſides. | 

24. If a Circle be both infcribed. and 
circumſcribed by rwo like ordmare Polli- 

ons ; Then, as the Co-verſed Sine of the 
ide of the inſcribed is tro the Diameter , 
ſo is the Area of the Inſcribed tothe Area 
of rhe Circumſcribed, 

2<. If an ordinate Polligon be: both 
Inſcribed andCircumſcribed by twoCixcles; 
Then, 'as the Diameter of the Circum- 
ſcribed,is to the co- verſed Sine of the (ide of 
the Polligon ; So is the Area of the Cir- 
cumſcribed , to the Area of the Infcri- 
bed. 

26. In any right lined Figure, if a 
Circle be Inſcribed ; Then, as the Periphe 


la 


(9) | 

ria of the Circle, is to the Area thereof 3 
So is the Perimeter of the right lined Fi- 
gure , to the Arca thereof, Er Con. 

27. Butinall Circles, as the Peripheria 
is to the Area, ſo 1s 2 tothe Radius. | 

28. Therefore, In = right lined Fi- 
gure, if a Circle be inſcribed, as 2. is to the 


Radius ; So is the Perimeter of the right 
lined Figure, to the Area thereof. 


fides are right lines, and it is either right 


vertex of a Triangle equally BiſeRting the 


4 


4 wo 
SHE8585588680F6858 | 
OLLLLLOAL. | 
ES - "7 oe 
Of Plain Triangles. 


I. Triangleis a Figure GCompre- 
A hended of three lides , and 


| wy Plain or Sphert- 

cal. 
2. A Plain Triangle is that which is 
deſcribed on a Plain Surtace , whoſe three 


Angled or oblique Angled ; and the ob- 
lique, is either obtuſe or acute. 
'3. If a line drawn: from the top or 


—_— 


Baſe, be equal to the Biſegment , the Ver- 
tical.Angle is a right Angle ; if lefſer Ob- 

tuſe, if greater Acute, ts 
4. In a Plain Triangle , a right line 
Ss! equally 


— 


(11) 


equally Biſcting the Vertical Angle, cuts 
the Baſe directly according to the' Ratio of - 


the adjacent legs. | 

5- Any one lide of a Triangle is leſs 
than the ſum, and: greater. than the diffe- 
rence of the other two {ides. 

6. Any one lide being continued , the 
exterior Angle 1s equallto the two in- 
rerior Angles oppolite. 

7. In any right angled Plain Triangle, 
the ſum of the ſquares of the {ides con- 
taining the right Angle 15 equal to the ſquare 
of ' the Hypothenuſe. - 

8. Ina Plain ReQangled Triangle aty 
one of the {ides may be put for Radius , 
and the other ſides ſhall be Sines, Tangents, 


' "ox Secant. 2 


9. Inany plain Triangle the ſides are 
direly proportional to the Sines of their 
oppolite Angles, Et Con. 

10. In any Plain Triangle, as the ſum 
of any two ſides is to their difterence, ſo is 
the Tangent of the Half-ſum of their op- 
polite Angles, to the Tangent of their 
Half-difference. | 
\ T1. Inany Plain Triangle, as the Baſe 
is to the ſmm of the Legs , wy 

tne 


(12) 
the difference of the legs ; to the dif- 
ference of the Segments: of the Baſe, cut 
by a Perpendicular from the vertical An- 


12, Inany Plain Triangle, as the Baſe is 
to the ſum of the legs ; ſo is the Sine of 5 
the vertical Angle, to the Sine of the ſum 
of + the vertical Angle, and either of the 
Angles conterminate at the Baſe 

1 3. In any Plain Triangle,. as the Di- 
ameter fs to the verſed Sine of the verti- 
cal Angle "fv 
So is the ſquare of the Neſs by the ſquare 

ſum of the legs of the difference 
To the ſquare. of theE of thelegs. 

Bate= cf - | | 

I 4- In any Plain Triangle, the fat of 
the legs and the Sine of tle Angle, 'is e- 
qual to rhe fa&t of the Baſe; Petpendicular, 
and Radius. - f 6-1<'9 


C 13 ) 


BIITSTISILS 


| CHAP. IIL 
Of Spherical Triangles. 


Is A Spherical Triangle, is that which 
15 deſcribed on the ſurface of a 
Sphere. . 

2. The ſlides of a Spherical Triangle, 
are Arches of three great Circles mutu- 
ally interſecting each other. 

3. The meaſures of Spherical Angles, 
are arches of great Circles, deſcribed 
from the Angular Pointsas their Poles, and 
ſubrending their Angles. 

4. Thoſe are ſaid ro be great Circles, 
which biſe& the Sphere. 

5. Thoſe Circles which cut each other 
at right Angles, the one of ther paſſeth 
by the Poles of the other. Et Con. 

6. The Diſtance of the Poles of two 
great Circles, is equal to the Angle com- 
prehended by them, | 

7. The 
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(14). 
7. The 3 Angles of any Spherical 
ww, 1 being given , there are likewnſg 
three {ides of another Sphecical Triangle 
given, whoſe Angles are equall ro the [des 
of the former Triangle. 


8. The ſum of the Sides of a Spherical 

_ Triangle are leſs thantwo Semi-circles. 
9. The ſum of the 3 Angles of a Sphe- 

rical Triangle, are greater than two right 


Angles, but leſs than Six. | 
10. Two Angles of any Spherical Tri- 


angle, are greater than the difference: be- | 


tween the 3 Angle and a Semi-circle. 
11. Any lide being continued, the Ex- 


terier Angle is leſs than the two Interior: 


oppolite ones. | 
12. Inany Spherical Triangle, the dif- 


ference of the ſum of exwo Angles and a | 


whole Circle, is greater than the difference 
of the third Angle and a:Semi-circle, _ 
13. A Spherica] Triangle , is either 
Rect arigular, or Oblique-angular. 
14. ARet-angular Spherical Trian- 
gle, is that which hath one right Angle at 
the leaſt. | 


phie- 


15- The Leggs of a Rec-angula | 


, 


— 


———— 
ns > 
> 


i 


i. 


her 
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ar 


| (15) 
Spherical Triatgle, are of. the ſame 
afteftion with their oppoſite Angles. 

16. Ina Ref-angular Spherical Trian- 
gle, if either legg be a Quadrant, the 


' Hyporheniſe is alſo a Quadrant  . but if 


both be of the ſame affetion, the Hypo- 
thennſe ſhall be leſs chan a Quadrant ; if of 


different affeions, | then greater : Et + 


Con, 
17. In a ReQ-angular Spherical Tri- 
angle, if either of the Angles at the Hy- 


{4 pothenuſebe a right Angle, the Hypothe- 


nuſe ſhall be a Quadrant ; but if both of 


| the ſame affeion, it ſhall -be leſs, if diffe- 
_ "rent thei. greater : Er Coy. 


+8. Ina Re&t-angular Spherical Trian- 


gle, either of the Oblique-angles is greater 


than-rhe Complement of the other , but 
leſs then the difference of the ſame Com- 
plement to a Semi-circle. 


19. An Oblique angular Spherical Tri- 


angle, is either Acute-angular, or Obtuſe- 


angular. - 
'20, An Acute angular Spherical Tri- 
angle, harh all its Angles Acute. 
21. An Obtuſe angular Spherical Tri- 
angle , hath all its Angles Obtuſe or 
| Wixt , 


Ct 
mixt , -2;2. Acute and, Obraſe; -- 

22. In an Aciite angular Spherical Tri- 
angle , each fide is leſs than'a Qua- 
drant, | | 

27, In an Oblique angular Spherical 
Triangle, if two Acute Angles be'equa], 
the {ides oppoſite to them ſhall be leſs than 
Quadrants ; if- Obtuſe, greater. 

24. In an Oblique angular Spherical 
Triangle, if two Acute Angles be un- 
equal , the (ide oppoſite to the leſſer of 
them ſhall be leſs than a Quadrant ; but 


if Obtuſe; the ſide oppoſite to the greater, 


ſhall be greater. 

25. Inevery Oblique angular Spheri- 
cal Triangle, if the Angles at the Baſe be 
of the ſame affeQion, the Perpendicular 


. drawn from the top of the Vertical Angle 


ſhall fall within the Triangle ; if different , 
without, | 


i 


—_— —— 


C17 ) 


In Oblique angular Spherical 
Trianeles , if a Perpendicular be 
drawn from the Vertical Angle, 

. to the oppoſite fide , ( continued if 


need be. 


(ne x. The Co-ſines of the, 
4 Segments of the Baſe are dire&ly 
proportional to the Co-lines of the lides 


| of the Vertical Angle : Er Coy. 


{ on. 2, The Co-ſines of the Angles at 
the Baſe are 'dire&ly proportional .ro the 


Sines of the Vertical Angles': Et Con. 


(on. 3. TheSines of the Segments of 
the Baſe are reciprocally proportional to 
the Tangents of the Angles Conterminate 
at the Baſe : Er Con. | 

Con. 4. The Co-ſines of the Vertical 
Angles are reciprocally proportional 
to the Tangents of their [tdes : Es Cor. 
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 Axioms for the Solution o 


© Spherical Triangles. * - 
Maio fo 


N Re@-angular Spherical Triangles 
having the ſame Acute angle at the Baſe: 
The Sines of the Hypothenuſes are pro- 
portional to the Sines of their Perpett» 
diculars. = | 


In-Re&-angular Spherical Triangles 
haying the ſame Acute angle at the: Baſe:: 


"The Hines of the Baſes;and: the Tangents 
of the Perpendicular are proportional, - 


Axiom. 


-. In all Spherical Triapgles, the Sines of 


the Angles are directly proportional , ro 
the Sines of their oppolite' fides : Ex 


C'9r.s 


Ax 1m 


a Jim, guy. .- ous. 


(19) 


Axiom 4. : 
In all Spherical Triangles ; as the fit 
of the ſides containing the Vertical an- 
gle,is to the ſquare of (the Radius , So 
is the fa of the Sines of the 5 ſum; and 
the; ditference of :the Baſe and difference 
of/ the Legs, to the ſquare of the Sine of 
z the Vertical Angle; © 
Or thus 
7 In all-Spherigal Triangles; having added 
all the 3 ſides together, hnd the difference 
betwixt each [ide and their half ſum : 


And then , 


' As thetact of the Sines, of the £ ſum of 


all the ſides, and. the difference: of the 


tide oppolite to the Vertical Angle ,; is" to 


the fact of the Sines of the differences” of 


the containing ſides from the ſaid 3 ſum, 
{o 35 the ſquare of the Radius ro. the ſquare 


of the Tangent of 5 the Vertical Angle. 


ow, CHAP. 
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io CHAP. IV. 
Of the ProjeGiion of the Sphere 
| in Plano. 


1. Orthographically. 
F .a Sphere be by a Plain cut into two 
. 8. > Hemiſpheres, and the Eye be placed 
.:aran infinite diſtance, Verticalim.to 
-+ one of- the Hemiſpheres ; then aright 
line. tafinitly extended from the Eye, to 
any afſipned point in the Spherical ſurface 
of that Hemiſphere , ſhall porje& the” aſ- 
ſigned, point upon the Plain : And the 
'Ciſtatice. upon the Plain, from the apex of 
the Hemiſphere to the projeRted point , 
is equal to thie fine of-the Arch from the 
Vericx of the Hemiſphere to the aſligned 
point ; *the Radius of 'the Sphere being 

put for Radius. | 
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2, Steriographically, ' 


If a ſphere be by a plain touch't, and 
the eye be placed in the Spherical-ſurface 
Diametrically oppoſite to the touch-point , 
Then a right line infinitly extended from 
the eye to any aſligned point in the Sphe- 
rical ſurface ſhall proje&t the aſfligned 
point upon the Plain : And the diſtance 
upon the Plain from the touch-point to the 
projeted point is equal to the Tangent of 
+ the Arch from the touch-point to the 


aſſigned point : The Diameter of the _ 
Radius. ZZ. 6 Hf of) 8: tf} > 


Sphere being put oy 
Robbins Cal FH Mbecl jy bees. 


Ro SB-aa ; af 2 FL ) : L . PF 
© 3. Gnomonically.” * 


If a Sphere be by a Plain rouch'd, and 
the Eye be placed art the Center of the 
Spherg; Then a right line infinitly ex- 
rend&d from the Eye to any aſhgned point, 
in the Spherical ſurface (whoſe diſtance 
from the touch-point is leſs than a Qua- 
drant) ſhall proje& the aſſigned point 
upon the Plain : And the diftance upon 
the plain from the touch- point to the pro- 
' 1”. jeed 


boy $eot 


(2 2J 
iefted point is equal to the Tangent of the 
Nrch Feathe rouch-point to the aſſigned | 
point : The Radius of the Sphere being | 
put for Radius. | "$5 


To project a Meridian line wpor any 
Horizoz tal plain. | 


17, Having prepared a piece of Metal 


' or Wood, and made it a true Plain, and: in 


ſome convenient point thereof (raken as 
a Centre) ereted a Gnomon of fiiffictent 
length, at right angles-to the Plairi: This 
done, fix the Plain truly Horizontal. 

2. If you take the. Suns Co-altitude 
(i. e. his diſtance from the Zenith) three 
times in one day, and (according to the 
Steriographical projeion (having a line 
of Tangents by you) ſet off from the Cen-- 


tre of your plain or-foot of the Gnomon, 


the Tangent of +} each Arch upon his re- 
ſpective Azimuth, or ſhadow (continued 
it need be) made by the Gnomon at that 
inſtant when the Co-altitude is taken , 
you,.\ill inſert three points upon. the 

3. 


Plain, 


RA... es i 

-' 2; If you find' out the” Centre to 
thole three inſerted*points, then a rigth 
line infinitely extended by this Centre 


 foind, and the Centre of the Plain, or toot 


of the Gnomon, is the trne Meridian. line : 
Which was to be projeRed. 
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CHAP. V. 


Of Planometry, and the Center 


% 


of Grawvity, 


the Baſe, and the Perpendiculat , 1 

equal to the double of the Area 
| of that Triangle. 
- 2, Inany Plain Triangle, as the Di- 
ameter is to the Sine of any one of the 
angles, ſois the fa&t of the adjacent Legs 
to the Area. 


Ls T: any plain Triangle, the 'fa& of 


. 2. And hence, in how many ſoever 


Plain Triangles , having one angle equal 
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rn th 24) 
in Commen, the 
cluding the common Angle, are dire&ly 
preportional to their Areas. Et Con. , 

4. In any plain Triangle, as the fa& of 
the Diameter and the Sine of any- one 
Angle, is to the {quare of the oppoſite 
fide, ſo is the fa& of the Sines of the 
other two Angles to the Area. 

5. If youput P = the Semi-perimeter 
of any plain Triangle,and D, D, d, = the 
reſpective differences accruing by Sub- 
duRton of each perticular ſide from the 
Semi-perimeter, and the Area — A,Then : 
i)/DDdP(=—=A. 

6. A Triangulate (i. e. any right lined 
figure) is Compoſed of Triangles, and the 
Triangles are kefs by rwo than the number 
ſides, and the Diagonals are leſs by three : 


And the Area thereof is equal to the Area | 


of its Triangles. . 
7. If you put: = the Radius of a 
Circle, then the Area (and alſo the Semi- 


peripheria)ſhall be = 3,1 416 fere : accor- . 


ding to / an Culen, Snellius, and Hugentus. 
8, If yon put D — the Diameter of a 

Circle, P = the Peripheria, and A_—= the 

Area, then : | 

f; 2 


fats of their ſides in: 


-_ - 
a / 


6 Y 


(25) 
H27324)D D(=A 3 
122,5637)PP(=A 

. 1) 3,1416D(=P 
1)4(: 12,3637 A:(=Þ 
3,1416)P(=D 
1)4/:1,27324A:(=D 
9. If youput K — the Area of the 

Segment, or Kant of a Circle, V = the 

Verſed Sine in the Segment, D = the Dia- 

meter of the Circle, or Q equal to its 


Area , alſo if youputD)2V(=u, a 
Verſed Sine (to be found in a Table of 


vw I) UID PYyÞ » 94 


on To ©% ro * © 


Verſed Sines, the Diameter being 2,000 
© Þ| &c. ) whoſe reſpeCtive Arch in Degrees 


; {| and Decimals þeing doubled , you ma 
| call A, and the correſpondent Sine of 
;you may call S, Then : 


8):0,017453A—S:xDD(=K 
ou 
| 6,2831853); 0,017453A—S;xQ(=K 


109. 
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10, Again, it you. ppt-X-or k = the 

greater or lefſer Segment of a Circle,” cut 

by a Chord-line/D — the Diameter; of 

the Circle y — the difference of the Seg- 

ments of the Diameter cut at right Angles 

by the foreſaid Chord-line, af 

put D)y ( = S, a Sine (to be found: in 


the Common Table of Sines, the Radius | 


being 3, 0000 &c.*:) whoſe reſpeRive 
Arch in Degrees and Decimals being dou- 
bled you may call A, and the. correſpon- 
dent Sine of. A you may call S, Then : 


bY; 3,1416+0,017453 AS: x DD 
—XK. | | 


8): 3,1416—0,017453 A=S: x DD 
(=k., ” 


— — * 


| 
 : Another way: 
1, 27324) : ©, 5 ©, 00257 A 
+ 24-46 $:xDD(=K, © 


T, 27324): 0,50, 00277 A | 
— 0,16S$: x DD( —k, by, 19" 


11, If you put Z= the Area of a 
Zone of a Circle intercepted between the 


Dia-J-. 


ſo if you 


{ 


C27) 


Diameter -and Chord-line parallel to. ic}; 


3 


D =the Diameter of the Gircle , B = 


the breadth of the Zone, Then: 


10D—15 B):10D—16B: x BD( >Z- 


toD=r6B); 10N—17B:;*xBD(<Z' 


12, If you put k— the Area of the - 


Segment of a Circle (not greater then a 
Semi-circle, )C—the diſtance of the Centre 


. of Gravity from rhe apex of the Segment, 


r — the Radius, c = the Chord of the 
Segment, and u = the Verſed Sine in the 
Segment, Then : 


9r—6u1u):6r—40:xcu(<ck. 
"9x-—6n):6r—3u:xcu( >k. 


© ,25kt— 15Þ):Ior—6u:xu(<CG. 


25r—15u):Ttor—5u:xu( >G. 


1.3. If you put H = the Area of an 
Hyperbola, G = the diſtance of the Cen- 
tre of Gravity from the apex of the Hy- 


the 


pexbola, a = the Axis, B = the Baſe, r = 


©. 
the Semi-tranſverſe Diameter (between the 
Vertex of the Hyperbola, and the Center 
of the afſymtoptes) Then : 


91--6a):6r-{-4a:xBa( >H. 
- 91-þ6a): 6r-3 a: x Ba(<H. 


| 2514-15a):10r{-6a:x2(DG, 
25 1-+154a):10r-|-54a:xa(<CG.' 


' 14+ If you putD=— the diſtance of 
the Center of Gravity of a Plain right 
lined Triangle from one of the Angular 
points, and I = the right line from that 
Angular point BiſeCting the oppolite ſide , 
Then : 3)z 1(= D. ; 

15..1f you put D — the diſtance of 
the Center of Gravity of the Seor from 
the Center of the Sector, c = the Chord, 
r = the Radius Biſeting A = theArch, 
Then: 3 A) 2rc(=D. 

16, If you put L= the diſtance of 
the Center of Gravity of a, ( = the lefſer 
of two Superficial figures propoſed) and 
1 = the diſtance of the Center of Gravity 
of A,( = the greater of-two Superficial 
Figures 


Figures propoſed) from the common Cen- 


_ ter of Gravity of both the foreſaid Figures, 
| andD = the whole diſtance of their re- 


ſpeRive Centers of Gravity, Then : 
A+a)DA.L. =and A-{-a)D a(=]. 
17. As an uniteis to the Radius, ſo is 
the exceſs of the 3 angles above a Semi- 
circle (in a Spherical Triangle) to the 
boſſed ſurface” of that Triangle. The ex- 
ceſs is to be' taken in the ſame parts, as 
is the Radius. : | | | 


. 18. Ita Sphere be encloſed in.a Cylinder, 


and that Cylinder be cut with plains para- 


Jel to its baſe zthez the Intercepted rings 


ef the Cylinder are equal to the Intercep- 
ted ſurfaces of the reſpeRive Segments. of 


the Sphere. .. : | 


had dps 8h80 0800008 


' CHAP. VI... 


P4 Of S olid Geometry. 


wr you: put Pr = A Priſm, B = 
. -L one of its Baſes, and P = the Per- 
pendicular 


(30) 
pendicular height of the Pciſme, Then : 
1) BP(=Pr, 82 Yo 
2. If you put Fr = the Fruſtum of a Pi- 
. ramide or a Cone intercepted between two 
Plains Parglel-eutting the axis, B —='the 
greater Baſe, b-— the lefler Baſe, and Þ — 
the Perpendicular height-of the Fruſtum 
Ay: | Js 
3): B-|-v/ B bb: xP(= Fr. 
- .3- It youputFr =the:Fruſtum of a 
Spherical Piramidoid, Spheregor Spheroid, 
Intercepted-between two Plains parallels, 


one of thera paſling byttie'Tentre ; B = 


the greater Baſe, b —= the'1efſer Baſe and 
P — the. Perpendicular - tieight of the 
Fraſtum;::'Then.; {i521 502: 39 | 5 
3);2 Bo b:xP(C=Fr. ::-, : 2: 
4. If you put Fr = the Fruſtum of a 
Porabolical Piramidoid:or Conoid Inter- 
tepred berween two Plains parallel , curing 
the axis, B = the greater Baſe, b = the 
Zefler Baſe, and Þ ='the Perpendicular 
height of the Fruſtum ; Then 
gg” 7 monte Yank Ho 
| F5- If yonputS = a Sollid made by 
Rotation, Ri= rhe Radius or neareſt di- 
ſtance, berween the Centre: of Gravity 4 


I 


a1 Fs 


-_—. 


C31) 


|A= the vegetting Figure , and, a tight 


line in the ſamePlain alligned (without) 
for an axis, and p = the Peripheria of 
aGtrcle whoſe Radius is unity, Then: 
IJARp(=S. or Thus 0,159) AR) =S. 
..6, It youput Fr = the Fruſtum of a 
Parabolical Spindle, intercepted berween 


two plains Parallc], one of them paſſing by 


the Centre, ,B— the greater Baſe, 
the leſſer Baſe , P = the Perpendicular 
height of the Fruſtum, Then : 1 


15):3Bſ-7 bixPC=Er- 
'* 7. In the 2, 3, and 4 Propofitions.: 


(which Propolitions are general for Pira- 
mids or Cones,Piramidoids or Conoids,of 
what Baſe ſoever) If it will ſerve your 
turn to find onely the. Cone, Condids, and 
Parabolical ſpindle, when_their Baſes are 
Circles, it may be delivered thus, - 
\.x. If you ppt Fr = the Fruſtum of 
aCone incepted berween to Plains parallel, 


.coting the Axis at right Angles,D = the 
Diameter of the greater Baſe,d = theDia- 


meter of the leſſer Baſe, P = the Perpen- 

dicular hight of the Fruſtnm , and make 

S$ = D +&y Then: _:: ..-. 

3,82):5S —Dd:;xP(=Fr. ” 
wi | 2. 


+5 M 


two Plains paralel, one of them paſling by 


_ Baſe, d = the Diameter of the 


.by the Center cutting the Axis at right 


(32) 


2. If you put Fr = the Fruſtum of a 


Sphere or Spheroid, intercepted between 


the Center Cutting the Axis at right An- 
les, D'= the 
aſe, d = the Diameter of the lefler 
Baſe, and P = the Perpendicular height 
of the Fruſtum, Then - 
3,32): 2 DD-+dd:xP(=Fr. 

3- If you put Fr = the Fruſtum of a 
Parabolical Conoid, intercepted between 
two Plains paralel cutting the Axis at 
right Angles, D = the Diameter of the 


efſer Baſe, and P = the Perpendicular 
height of the Fruſtum, Then : 


iameter of the greater| 


——— 


2,54):DD+dd: x P( —=Fr. 
4. If you put Fr = the Fruſtum of a 
Parabolical Spindle , intercepted between 


EC 
th 


two Plains Paralel, one of them paſſing} 4 


Angles, D = the Diameter of the greater 

Baſe, d =the Diameter of the lefler 

Baſe, and P = the Perpendicular height of 

the Fruſtum, Then : 

I 9,1): 8 DD-+7 dd; xP( = Fr. q 
Ft LY * $$; 


n 


3, 


M1 
gi 


of a 


i 345 
15 you put Fe =" the Fruſtum of a 


Sphere intercepted' berween rwo-Plains pa- 
-allel , one rouching and the other cutting 
the Sphere , d =! the | Diameter. of the- 
Baſe vand P = the perpendicular height 
of the Fruſtum'; Then ; +- 


2,54645S) : dd-{-1£PP;xP(—Fr. 


This Rule will. ao h6ld if ir:were the 
fruſtum of a Spheroid , putting d d — 
the fa& of therighrangled Conjiigates in 
the baſe. 

9. If you put Fr = the fruſtutn of a 


| Cone intercepred . between two Plains pa- 


rallel , one - them being fixed the other 
moveable , — the Diameter of the fix- 
ed- baſe, p= _ perpendicular height of | 


ween| 16 fruſtum , and d'=-the increment- or 
flino| decrenient of any two Diarnerers' at''6ne 


right 
eater 
lefler 
it 0 


?; It 


Inch diſtance i in the Perpendicular, Then: 
3,85; 3DD*;Ddp-+ddpp: xp (=br. 


40A;Coopets'tomition Cask; that - 7 . 
ſich'4sare round at theit” heads ( arid 

digtical as foe" Oyl —_ are?) being 
Proe 


(34) 
Propoſed;; if you put Di= the Djnaniaer 
at the. bouldge , d —-! the Diameter at the 
heads,G=the diagonal from the middle of 
the bongue-hole to the bottom of either of 
the heads, L= the length of the Veſlel,. | 
and make S=D-+d, Then ; 15 $24 


L=4#:4G G—SS: 
G=iv:LL+SS;- 
$=v/:4GG—LL: 


D.=S;— d.; 7-_ 


,+1,: According to. the-Equated Circle, 
now-in uſe; if you put Q — the: Quan- 
tity,of, Liquor in a Coopers common Cask 
being filled totally -or partly., the axis 
being polired parallel to the horizon , the 
Veſſel-being .taken as the middle Fruſtum 
of a parabolical Spindle intercepted be- 
_ two Plains;;parallel,. .equidiftant 

am the Centre ating. the OEIT eas at 
angles, PÞ= the Djameter. of. the Des ge, 


. 


- 


IE (35) | 
'vY'=-that proportion of this Diameter 
wich" fs wet,” d =the Diameter at the 
heads', and P = the perpendicular height 
or” length of the Veſſel, alſo you” ſhall 
put D)V(=N, Which N abuts you to 
K-=,'z Segmetit t6 6efound in the Table 
of” the Segrnents of a Circle whoſe Area is 
__ Or if you have not by you a Table 
of Segments you may find K by Chp. 5. 
Prop.g. and'then if you divide. by 19,1 
you ſhall have cubical Inches, . if by 
4412; Wine Gallons, if by 5385, Ale 
or Beer Gallons ; and the Rule will ſtand 
thus ; 


191) :8DD+7dd:xPxK(=@Q. 


But if the ſaid Veſlel be taken as the 
fruſtim of a Spheroid intercepted, &c. 
Then inſtead. of : 8 DD + - dd: you 
ſhaft pur : xo DD ſ- 5 dd: And yet 
the. foreſaid Diviſors hold true to all intents 
41d putpoſes. . 

12, Conterning the Cylindroad , &c. 
in-irs ſeveral kitids and ſeveral fruſtume, 

By the word Cylindroid (in this place) 
1s, meant a dSollid contained under three 
| D 2 Surfaces 


(36) 


Surfaces (4. e.) two Plains parallel and 
- a- Coriyex begirter , whereof the two 
Plains parallel are called the Baſes, and. 
are both Circles or both Elliplis ,, 'or elſe 
one a Circle and the other an Elliplis , and 
the Convex Surface is called the Zone ; in 
which Zone there may, be every where a 
right line applyed from any point'in one 
| baſe to ſome point in the other: aud 1 
ſuch a Cylindroid be cut with two Plains 
meeting in the Centers of both Baſes, cut- 
ting (or rather inſerting) conjugate 'Dia- 
meters in both Baſes, Then : 


If you put C = the ſollid Content of a 
Cylindroid. ._, =D 

A&B aloft = the two rectangled conju- 

gate Diameters.. , 

| G&H below =theryo reftangled con- 
jugate Diameters.. 

A & G oppolite = : the two correſpgndent 
Diameters. 

B& H oppofire = the two correſpgndene 
Diameters. | 

AlfoP = the perpeidicular height of ;the 

| Es Then: , | 


fn, 


= Bs cs 


—i 


(37) 


3,32) : AFEGnB+:GrZAnHixP(=C. 


T3. To cut the Cylindroid with divers 
Plains paralle], the Plains being of one 
common diſtance ,- and that diſtance bein 
taken for Unity in. the lineal Menſura- 
tion of the Cylindroid : To do this from 
that Baſe wherein G and H are Conjugates, 
you ſhall make P) A—G(=D and P) 
B—H (=d, and Then : 


£3G4-12D:xH+:13G1-D:xd= firſt Fr . 
- :3G4-42D:xHt:42Gt;D:xd— firſt diff. 
3DH-+:3G-þ12D : x d = ſecond diff, 


6 Dd — third diff, 
All to be divided by 3,82. 


. If it ſhall ſo happen that A=B and 
G—H, it is the fruſtum of a Cone, 
Then: | i 
;GG-|-:3G-|-D:xD= firſt Fr. 


3GG+:9G+7D:x D — firſt diff. 


D 3 ;6G 


(38) 
+ 6G+ 12D: xD = ſecond diff. 
6 DD = third diff; : 
All to be divided by 3,52. 


If ir ſhall ſo happen that B —= 'H, 
Then: 

: 3 G-p-14D: xH=firft Fr. 
:5G4-44D : x H= firſt diff. 
2DH=— ſecond diff, 

Alles be divided by 3,82. 


If it ſhall ſo happen that B= =H= =, 
Then : 
-3G+13D;xG=firſtFr. 
$3 G+44D: :xG = firſt dif, + 
3 DG = ſecondditt. | 
All to be divided by 2,82. 


If it ſhall fo happen that A= B = G 
— H, Then it is a Cylinder : to be divided 
b $2 

"= 4 ow inſtead of P — the perpen- 
dicularof the whole height of the Solid, if 
you ſhall put p = the perpendicular height 
of any part thereof, from that Baſe where- 
in G and H are Conjugates, and C = 
the folid content of the Cylindroid atthat 
ej height, 


| height, then it holds as in the margin Þ 
Burt if ſuch a ſolid: have not its_ 


Zone made by Circles or Elliplies | 


| but by four flat fides ar right angles 
to the foreſaid Conjugates , then it 
is a Pri{moid : Nevertheleſs the Rules 
before preſcribed hold to all intents 
and purpoſes, if you take away the 
Diviſor 3,82 and 1n the room thereof 
place the Diviſor 3. 

15. This laſt Propoſition to find 
the Content of the Cylindroid or 
Priſmoid at any height or depth may 
be alſo performed by the Table of 
figurate Numbers following, thus : 


1. Having got the firſt Fruftum,firſt, 
ſecond, and third differences (if 
there be ſo matiy) of your Solid, 
multiply them' by the reſpeQtive 
numbers in the Table at that height 
or depth. 

2, Add all theſe Produdts together 
into one Sun, having reſpect to the 
ſigns + and — (if they fhall beſo 

ſigned) and this Total 1s the Con- 

tent of your Solid at the height or 

depth propoſed, - A 


| —g— 


1:THOE: (gf 


| 4 
T 
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)d*x:ddpq-þ-dx:pg 


7) = 


| 4 Table of Figurate Kumbers for the ſpeedy Colle@i- 
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es, in finding the Content of 


19 


f- 


he 


| on and ext? Correltion of the firſt, ſecond and | 
| Cylindroid or Priſmoid: © i : 


ann HH Aa HHAMAKNGAHs oo, 


— 
'_Byy 
= 


17” 0b. 


Be 


""_ 

3+ The conſtruion of this Table is very 
ealie,, for you may ſee it is nothing but 
a Colleen of Unites : But to make 
the reſpe&tive numbers in this Table for 
the firſt, ſecond, and third Differences to 
any Depth propoſed , without any gra- 
dual ColleQion, this 1 is the Rule. 


If you put D = the Depth 

Then 1) D — x (= 1 Dit; 
Q)DD—3D+: (= 2 Diff. 
6)DBD— 6DD-[-1 1D—6(=3 diff, 


Or if you put D = the firſt Diff, 
Then 1) D (= I Diff. 
2) DD — D'(= 2 Diff 
_ 6) DDD—3DD-[-2D (= 3 Dif. 
16.The mrny of like Superficies and 
Ike Solids. —_ are like, and So- 


lids are like, if the Rf»: be © equa] 1n 
number and quanti ———— 


hog I7. Like 


'n 


Y 
ut 
ke 
or 
Oo 
A 


d 


N 


(a) 


1 7. Like Superhcies are one to another 
as the Squares, of their Correſpondent 
Sides : Like Solids are one to another as 
the Cubes of their Correſpondent Sides. 


DITSIIIES 


CHAP. VIL 


Of the ConflruSiion and Uſe 
of the Scale of Pongeroſity 
( commonly called ) the Still- 

| yard. | 


| i. 4 RightLinercſting on a ful- 


ciment equiporiderate being 

propoſed : Then '\it any pon- 

' ___ _ .derofity {hall be applyed to 
a point of Pendency in that Line, it 
ought to be underſtood, that that Pondero- 
fity is tranſplanted from the Fulciment to 
that point of Pendency : But if -any Pon- 
derolity ſhall be withdrawn or taken away 
from a point of Pendency in that Line, it 
a+: onght 


(42) 


 cuight to be underſtood tha" that Ponde. 
rolity is tranſplanted fromthe point of 


Pendency to the Fulciment. 

2. A Right Line reſting on a Fulciment 
equiponderate being propoſed : If divers 
Panderolities ſhall be pendantly applyed 
- on ſundry points of that Line, ſo that 
the ſaid line be equiponderate again : Then 


plantation from the Fulciment) on this ſide 
the Fulciment, are equal to the fats on 
that ſide the Fulciment. | 


''3. A Right Line, reſting on a Fulci- | 


ment, equiponderate by divers Ponderofj- 
ties, pendant in ſundry points of that line, 


being propoſed: Ii two of the Pondero- . 
ſities pendant ſhall be traniplanted, ſo that + 


o # 
ba 


| thefaRs (of each Ponderolity by its tranſ: + 


the ſaid )ine be equiponderate again : Then |} 


the facts-of each Ponderolity by his .di- - 


ftance run in tranſplantation are equal. . 
+4. If a Stillyard or Scale of Ponde- 

rolity, or (as the Datch call it) the Roman 

Beam, be true, (. e. doth give the truth) 


in two points (the farther diſtant the ber- { . 


ter) it is true in all the points of pendancy 
throughout ,. the Diviſions being equal: | 


CHAP. 


p— , a -* 


Ni 


| 


| 


þ ' 
+ N 
{ 


p 
J 5 

4 

4 | 4 
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| papehae444484448 


| CHAP. HL 


L OF the four. Compendiums for 


quadratique Equations. 


N theſe four. Cortpendiumis you have 
I both the affirmative and negative 
Roors ſymbolically expreſt , = being 

the unknown Symbol in each Equa- 
tion, (but made known by each Solution) 


4 being the known faRtor 1n the firſt term 


b being the known factor in' the ſecotid 


. texm; 7 being the reſolvend. 


But if at any time an Equation ſhall be | 
ropets, incumbred with vulgar fraQtions, 
be reduced to its leaſt terms in whole 
numbers,.if poſſible , .if not, ler it be 


'- teduced ro its Jeaſt terms in Decimals; and 
- thenir will fall under one of theſe four E+ 


vations following. 
Tn which Equations you maſt note, that 


\- if there be no known fattor expreſt in the 
| firſt term, then « is underſtood to be uni- 
ty; Furthermore, i it is evident, that if any 


quantity 


har + $5 nel 
EN IPA Ws ES VANE EDT 20h NM 
> 6 AS - _” f Pe) 
; Ee FI 
Z 4 4 


ntity ſhall be foned — that thel ; (i 

Jo Square Root , orthe Root of any ey( 

power of ſuch quantity ſo ſigned, is ine: 
plicable : Therefore when. this ſhall ha hp 
pen in the Solution of any Equation wha 
ſoever,, thiat Equation _ faid to | 
impoſſi ble. We . 


= x, Equa, Sutz{be=4r | 
ſ | Sol. 24) =v; Hitaeart= 2 <4. 


2. Equa. bit bsſ- pl 
Ln Pre 
Sol. 24) ty: tHhars hon , 


3s Equa. Suns RN ES Pp - 


Sol, 24) x: Hig? +6 (= =] 


4 Equa. fer Ack 
RA mm0ty FI as 
( © k | : o 
| <> « Fn (87 , 143.304 
1 F017 a. 34 44 31a . CHAP 
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| 


LEES b alt 
ev (CHAP. IX. Of Recreative Problems. 


ru Problem 1. To find a, b, c, three numbers 
wha  #nder this qualification. 
0 | 44=bb-{-cc. quel. a? b? c? 
Bol. A=ann-i. B=nn—z. C=25; 
| You may put = any number, 
{Probl.z. To find a, b, C, three numbers under 
_2| #h# qualification. LY 
_& | abtbb=cc, queſ. 4? b? c? 
L A=2n-1. B=m. C=nm{1 
1.-.. - You may put »= any number. 
[4 Probl. 3.7 find a,b, e, three nnwhbers under 
thu qualification. | 
4abl-bb—=cc, queſ, a? b? c? 
ol. A=2,41. B=un—1, C=nn+1+1; 
You may put »— number. 
obl. 4. To find 2; b,c,d, e, five numbers 
 awnder this quntification. 6 
latb=c., 0-=wu=dd, &—b=tes 
x Queſ, a? be? d? v7 
v3 ie  unnu4nmm ct un1-20 


* Solution A 


=": an+-qu>+1 :(2) 
\ 2 mun-þ-5 my{-4=t—1 


_— — 


You may put »=" atiy IS nuna Et 
Bur note, that every Equation is to be redu-/ 
ced.to its leaſt terins, if need require. ' 4 L:. 


wt 


Probl. ye * t find the Coptent of any Sal ol 
made'b} Rotation , ff. You. can get-t Z 
ratio. of the . Squares of its bet : 
ro ariy rank of ge; Thi 1 {4 + 


* "Theorem, A ab 
29M 0) 


If. rwo. ranks of Quantitics or © Nuvi bers} 
be propoſed (in any qualification. or drder}- 
Whatlvevex) having .oge common rativhee | 
tween each pair of: pandents : Then |: 
in. both ranks. their Correſporident Sams 05 þ; 
Ditferences have the ſame common ratdiÞ. 
This Theorem Holds as well in Superficies 3 
if you carget|che 7ativ'of the Ordinates to 


——— 


any other;rank of: - Quantities 
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An Abbreviation of Solid Geometry, concerning the Buſineſs of Cas x-Gauctns, 
taking a Cask in: any of the Four Notions following." By Michael Dary. | 


| P REMONITION. 
F you put D = the Diameter of the Bouldge, d = the Diameter of efther of the Heads , andy =D —d; 
L = the length of the Axis of the Veſſel , and C = the Content thereof, the dimenlion being taken in Inches. 


Prop. 1. If a Cask be taken as the middle Fruſtum of a Spheroid, intercepred between two Planes parallel cutting 
the Axis at right angles : Then, 3,82) : 2DD-[- dd: xL (=C. 
Prop. 2. If a Cask betaken as the middle Fruſtum of a parabolick Spindle, ntercepted between two Planes paral- 
lel,cutting the Axisat right angles : Then, 3,82): 2DD | dd—o,qyy: »>L (=C. +3 
Prop. 3. If a Cask beraken as the middle Fruſtum of two parabolick Conotls abutting upon one Common Baſe, 
intercepted, &c. Then, 3,32) : DD -þ+ dd; x1;5L (=C, 
Prop. 4. If a Cask betaken as the middle Frnſtum of two Cones abutting upon one Common Baſe , intercepted, 
&c. Then, 3,82) : DD-|-dd—3yy : x13L (=C. 
Now if you would have the Content in Beer Gallons, you, muſt multiply 3,82 by 282, makes your diviſor 
— 1077 fere: If you would have Wine Gallons, 3,82'x 231 makes your diiſor — 883 fere. And from theſe 
two diviſors, you —_ Tables for Wine or Beer Meaſure: For th: ſquare of any diameter in Inches di- 
vided by 883, is the Conſtruction of theWine Table ; or by 1077, isthe Conſtruction of the Beer Table : And 
either of theſc RE ike As fecond differences equal , therefore theyjſll bemade by an eafte Colleion. 
«| If a CasK be not full (the Axis being _—_ parallel to the Horizon) t the quantit y of Liquer contained mt. 
To do this, you ought to have a Table of the Se gments ofa Circle, whoſAres is unity,the Diameter being divided 
-into 1 0000 equal parts, and then this Approximation is the readieſt hitho uſed, which requirerh this Data ; the 
whole Content of the Cask,the D:aweter at the Bouldge,and the wet PoriÞn thereof;and the Proportion runs thus : 
As the whole Diameter, isto its wet Portion ; ſo is the Diameter in theFable, (7. e.1 0000,) toits like Portion : 
Which being ſoughtin the Table of ——_ » abutts you toa Segwiry, by which if you maltiply the whole 
' Content of the Cask, the Product is the Content of the remaining Liquoſia the Cask. 924 


Here followeth an Account of ſome Addenda to, and Fauli:\ſeaped in,Dary's Miſcellanies. 

Age 4.might have been added,or T)JRZ—RR(=T of 3A.p.1 1.1.14 for right anguled r. re&angular. 1.1 4+ for 
rectanguled wy wh. une) I 4-P7 -7.ſhonld rus thus, The 3 Angles of any Spherical Triangle being given,there 

are likewiſe 3 ſides oF another SphericalTriangle given, whoſe Angles are qual to the ſides of the firftTriangle,if you 
4 zeComplement to I 80 dep.of one of them,but moſt conveniently ofthe greateſt. p. x 9./.1.for fa of the lides 7. 


rake theComplement to 1 80 deg.of one of them, but moſt conveniently ofthe greateſt. p. 1 9.1.1.for fa& of the lides r. 
fa&t of thesfines of the ſides. p.20.after the orthograpbical ProjeStion ſhuk have followed, By this means all Circles of 
the Sphere - pan to the Plane, are projected inro Right Lines, thpſe parallel co it into Circles of the ſame 
bigneſs, and all other into Ellipſes. So as the Sterjographical Prijeitſon, By this means, all great Circles of the 
Sphere, paſſing thorough the Eye and Touch-point, are ProjeRed into Right Lines, and all other into Circles, and 
the Anglesin this Proje&tion are equa] to their Correſpondent Angles onthe Sphere. So after the Gnomonical Pro- 
jeftion ,. By this means, all great Circles on the Sphere perpendicular to the Plane, are Projeted into Right Lines, 
all thoſe paralle] to it into Circles, and all others into Hyperbola's, Parabola's or Elligſes, accordingly as they 
cut or touch that Great Circle of the Sphere which is parallel to the vie do neither. P.2 3.1.1 5.for Legs r. Sides. 


P. 25.1.2. 4. for 12,56377.12,5664. P.27.1.1. for and Chord x. anda Chord , /. 4:for —15Br. —16B. 
P.28.after Prop.1 5 ſhould have follewed, The Area of a Parabola,js | of the circumſcribed Parallelogram of the ſame 
Baſe and Height;and the diſtance of irsCentre of Gravity from itsVertex jowards its Baſe,is + of its Altitude : More- 
overin a Semparalyla the Centre of Gravity, is in a Right Line parallel to the Baſe, at * of the Height, andin a 


ylinder be Cut with Planes at Right Angles to its Axis , then the intercepted Surfaces of the 
allo the intercepted Surtaces of the reſpe&tive Segmgts of the Sphere. P. 31. /. 1. for the be- 


getting vr. the Area & the begerting ; {. 13. for SB-1-7b r. 8B-14/Bl-3b. P. 32.1.ult. and P.35.1.14.0 17. 
for 8DD-|-7dd r. 89)D-\-4Dd--3dd. P. 35. Prop. 12. ſhouldrun thu, By the word Cyl/;xdroid is meant a Solid 


contained under three Surfaces (3. e. ) two Planes parallel and a Peripetaſma, whereof the two Planes parallel arc 
the Baſes, and are both Circles or both Ellipſes,or elſe one a Circle and the other an Ellipſis,and a Right Line exten- 
ded from the Centreof one Baſe to the Centre of the other, may be called the Axis of the Solid - and in the Peripe- 
taſma a Right Line may be any where applied from Baſe to Baſe, being in the ſame Plane with theAxis of the Solid. 

Bur if ſach a Cylindroid be Cut with twoPlanes meeting in the Centers of both Baſes,Cutting (or rather Inſerting) 


re&angular Conjugate Diameters(or Axes) in both Baſes,then &'. P. 37.1.2. for divers r.many.P.3 g.1.3.for Zone r. 


Peripetaſma ; /. 6. for to the foreſaid Conjugatesr, berween themſelyeszhen it isa Priſm or Priſmoid.P.42./.ulc. for 
quantity 7, quantity, and their ſides proportional. 


Thu Table of Wine Meaſure ſhould have come in Pag, 35. of the Miſcellanies, 
| 1 be Names of | Cubical | Pints. | Quarts. | Gal- | Run- | Hogs- | Terci- | Pipes or | Tuns. | 
| WizeVeſels. | Inches. | | lons. lets. | heads. | ons. | Butts. | 
i Tun 58212 |2016| 1008 £2..5 Wii 13 3 —_— 
| x Pipe or Butt | 29106 | 1008| 0504 [I26} 07, = *f 1z I = 1 
| 1 Tercion *' 19404 | 9672 2336 de 3 3... BL. 
1 Hogſhead | 14553 [o504| 2252 [063| 033] 1 0 
| 1 Runlet 04138 [0144] 2072 KELLY Mt $1 re 
1 Gallon 00231 [o008 | 200g [ooli SY 0518 
3.1 Quart 0005 74 | 0002 | 0001 | 
| Prar” | co0182 loook SED: NE 604% HI EW . 
|: Cubical Inch | 50001 WT O_ RR mY 


